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Are you contemplating a complete refinery or modernizing your present plant? Graver 
Corporation is prepared to do the complete job—engineering, design and construction. 


GRAVER 
PIPE STILLS 


Graver pipe stills have a basic prin- 
ciple of design and operation, but 
they are not built as a standardized 
item. The pipe still to economically 
fit your conditions, as a rule, would 
not fit another refinery. 


To get the whole picture of the eco- 
nomics and income from a Graver 
pipe still, let us study your condi- 
tions and make you a proposal. 
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ABSORPTION 
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FRACTIONATING 
UNITS 


VAPOR RECOV: 
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PROCESSES 











ENGINEERING 
SERVICE .. 
INCLUDING: 


Accurate Analyses 
Economical Design 
o Efficient Equipment 
© Rapid Delivery 
0 Operating Assistance 





Second Nat’! Bank Bldg., 4 ~~ 909 East 59th Street, 
30 Church Street, Houston, Texas = Los Angeles, Calif. 502 National Bank 
New York City of Commerce Bldg., 
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2015 Magnolia Bldz., a ‘ i | Tulsa, Oklahoma 


Dallas, Texas 
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ellogg REFINERIES HAVE FLEXIBILITY REQUIRED 
FOR CHANGES IN CRUDE OR IN PRODUCT.... 


Differences in the character of crudes, or changes in the demand for refinery 
products, may make necessary a revision of operating schedules. Kellogg refin- 


eries are designed for rapid change-over, without loss of operating efficiency. 


The M. W. KELLOGG COMPANY 


225 Broadway, New York 


LOS ANGELES, CAL., 1031 SO. BROADWAY TULSA, OKLA., PHILTOWER BLDG. 


© 1930 M. W. K. Go 
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TEXAS CHEMICAL CO. q 








ir. « « 


the refiner! 


Vv 2 
SULPHURIC 
ACID 


66° 
98% - 1045% 


This acid is made of purest 
sulphur, by the contact pro- 
cess.... Delivery is made in 
tank cars, drums, or carboys 
.... according to your wishes. 


distribution 


for this strength Sulphuric Acid 
may be had from three manufac- 
turing plants. This saves time and 
transportation costs....an im- 
portant item in purchasing. 

















Let us supply your Sulphuric 
Acid -from one of these three 
plants. 


Fort Worth, Tex. 


Houston, Tex. 
Baton Rouge, La. 


EXAS 


Chemical Co. 
Main Office 
HOUSTON, TEXAS 
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THE MONTH IN REVIEW 








In the following columns will be found a brief digest of happenings 
of interest to refiners, with even reference to a rumor or two! 


ie Refining Division of the Ameri- 
can Petroleum Institute was created 
through a reorganization program of 
the parent association the first week of 
last December. February 11, 1930, saw 
activities of the new Division inaugu- 
rated. Between the two dates, direc- 
tors of the Institute met, January 9, 
and approved plans for procedure. For 
years the refining branch has chafed 
for lack of what has been considered 
proper recognition in the councils of 
the “powers.” Once the change has 
been made, speed has been the word in 
getting the machinery to moving. W. 
M. Irish is chairman and Dr. R. P. An- 
derson secretary of the Refining Di- 
vision. 


| 0 crude prices in the Mid-Conti- 
nent and South Texas were forced by an 
over-production of crude in those areas 
and the influence of lower refined mar- 
kets and shipments to the East Coast 
from California, according te W. S. 
Farish, president of Humble Oil & Refin- 
ing Company in a statement given at the 
time of the cut the middle of January. 
The reduced schedules were inaugurated 
by Humble Oil & Refining Company and 
Carter Oil Company, both Standard Oil 
Company of New Jersey subsidiaries. 

Reducing the posted prices of crude in 
Texas, according to Mr. Farish, was a 
necessary economic adjustment to permit 
the industry to retain its present markets 
on a more equitable basis. He stated that 
since California and Venezuela gasoline 
are being shipped to the Atlantic seaboard 
at prices below cost of manufacture in 
Texas, it is necessary for the industry 
here to lower the cost of raw material 
to the point that such competition can be 
met. 


is oil production gained in Janu- 
ary, despite efforts of producers to 
combat lower crude prices. Daily av- 
erage production for the month was 


30,000 barrels higher than December,, 


but for the week ending February 1, 
the average was lower than at any time 
since January, 1929. An _ unusually 
large number of big wells completed 
during the month was responsible for 
the increased output, and efforts of 
producers to curtail to requirements 
as means of holding prices caused the 


sharp decline which occurred during 
the last half of the month. Production 
statistics are shown graphically on 
page 168 of this issue, together with 
some pertinent facts on too much oil 
run to stills. 


ee gasoline will move to 
the Atlantic Coast during 1930 in even 
greater volume than before. Commit- 
ments already made insure this. Califor- 
nia is producing more gasoline than the 
Pacific Coast and its export area can 
absorb. Six of the seven large companies 
in California have contracts to move gaso- 
line to the East or ship to affiliated com- 
panies along the Atlantic seaboard. A 
review of California shipping statistics 
shows that as the volume of gasoline 
moved out of the state increases the per- 
centage of that movement going to the 
east side of the United States increases. 
It is probable that 25,000,000 barrels of 
gasoline will move from California to 
the East Coast during 1930. 


aa UEL oil in California has had more 
difficulty in keeping an even keel than 
has any other division of the industry. 
In glancing back over the history of oil 
on the Pacific Coast, fuel oil stands out 
as the backbone of development during 
certain periods of the past 35 years and 
has never run lower than a good second 
in importance, even during the leanest 
times. Kerosene was the chief rival and 
running mate during the last part of the 
nineteenth century, while gasoline forged 
ahead during more recent years and 
forced fuel oil to play second fiddle in 
volume profit. 


ype listeners on a national hook- 


up sponsored by Westinghouse Electric 
& Manufacturing Company heard E. B. 
Reeser, president of the American Petro- 
leum Institute, in a brief address on Feb- 
ruary 4. The occasion was the “Westing- 
house Salute to the Oil and Gas Industry.” 
Mr. Reeser reviewed the conservation ef- 
forts of the industry, gave facts on pro- 
duction statistics, prices and gasoline 
taxes. His comment that oil should not 
be used under boilers but rather con- 
served for “higher uses” probably made a 
large hit with burner manufacturers and 
fuel oil sellers in general. 
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TEN YEARS OF PROGRESS 








"1920 FAST’S ae OF asec AL FLEXIBILITY 1930 
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> 
an 
6 msec cys the Akiloe- = | to permanently connect mis- 
ment of Fast’s Principle TEN aligned shafts with a me- 


of Mechanical Flexibility | op" 


shaft coupling practice has | PROGRESS 
been revolutionized. These 
words are used advisedly. 


The direct connecting of 
driving and driven shafts 
was a product of high speeds, 
the steam turbine and the 
electric motor. But direct con- 
necting was not practical un- x 
til some method was devised 17 


1922 
1923 


oe 1921 


1925 


1924 


chanically correct coupling, 
free from all danger of failure 
of flexible parts. Shut-downs 
for coupling repairs and te- 
placements became a thing 
of the past. 


1928 


1926 
1927 


The remarkable sales 
growth of Fast’s coupling is 
the best tribute to this new 
and better principle. Today 
Fast’s Couplings are solving 




















to compensate for misalign- 
ment and thus protect shaft 
bearings. 

Crude jaw-type couplings 
were devised and later coup- 





Starting new in 1920, sales have mounted steadily 
and rapidly, as industry has discovered that these 
couplings solve coupling problems and last as long 
as the connected machines. 


FAST’S COUPLING 


SELF ALIGNING 


coupling problems through- 
out industry, because they 
have demonstrated their abil- 
ity to compensate for misa- 
lignment, protect drives and, 








lings using flexible members 
to compensate for shaft misalignment. But 
the bending or alternate compression and re- 
lease of the flexible. members frequently 
meant fatigue and ultimate failure. The in- 
evitable result was that shaft couplings, as a 
class, became natural members of the large 
family of replacement parts. 


To make shaft couplings as dependable as 
the connected machines, it was necessary to 
sweep aside former practice. Starting with 
the premise that the weakness of then cur- 
rent coupling design— flexible materials— 
must be done away with, the result was the 


new Fast’s Principle of Mechanical Flexi- 


bility. 


Within the short span of ten years this 
principle has revolutionized coupling ptac- 
tice. For the first time it became practical 





when lubricated, last as long 
as the connected machines. If you are not 
familiar with the Mechanical Flexibility, 
sign the coupon and get full information. 


Two spur gears, one on cach shaft 
end, mesh in oil with the internal 
gears of a floating sleeve, the entire 
assembly revolving as one unit, mis- 
alignment being taken up between 
the gear faces. 


GET NEW 10th 
ANNIVERSARY 
eto 


| THE BARTLETT HAYWARD CO. 


216 Scott St., Baltimore, Md. 


Without obligation, please send me 
a free copy of the new bound edi- 
tion of the roth Anniversary Cat- 
alog of Fast’s Couplings, as soon 
as it is off press. 
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Member Listed Below 








Elgin Butler Brick Co., 
Austin, Texas 











Acme Brick Company, 
Ft. Worth, Texas 














Athens Brick & Tile Co., 
Athens, Texas 
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BRICK 


If you’re in 
the Southwest 
save 
this money 





—the cost of long freight hauls 
and the loss of valuable time 
are avoided when you buy fire 
brick made in the Southwest. 


—Texas Fire Brick, for any 
refractory use, can be deliv- 
ered in a few short days at a 
low freight cost. 





—If you want to save time and 
money 


USE TEXAS FIRE. BRICK 


Consult any member on your 
requirements. 


FIRE BRICK GROUP 


of the 
Southwest Clay Products Institute 


Promoting 
Texas Fire Brick Economies 


FVUQQQOOOUAORAAGOOQQQQOGUOUUOOOOGOOGOUOOUOUUOOOANGHAAL 
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GAS 
BURNERS 


Flame Burners 
Short Flame Burners 
Flameless Burners 


Special Burner for Gasoline 
Plant and Refinery work. 


Burns the richest of gas with 
a short flame. 


JOHN ZINK CO. 


Oklahoma Natural Gas Bldg. 
Phone 4-9838 


TULSA, OKLAHOMA 
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| Pree Oil Company has no 
plans for a refinery’ at Texas’ City, 
despite rumors to the contrary, Vice- 
President Miller wires The Refiner & 
Natural Gasoline Manufacturer -in re- 
sponse to an inquiry. 


Pg Beartge Gasoline production in- 
creased 23.6 per cent in 1929. A total 
of 2,195,400,000 gallons was reported by 
the Bureau of Mines in its preliminary 
statement -as the production last year. 
This is a gain of 419,400,000 gallons. 
During the year stocks of natural gas- 
oline decreased-from 25,500,000 gallons 
to 25;362,000 gallons,- which indicates 
that consumers required ‘practically all 
of production during the year.. 


FA csi Salaries in South. America are 
nearing an end, is the opinion of Roy E. 
Leigh, special foreign representative of 
The Gulf Publishing.Company’s publica- 
tions, and other observers... With . the 
passing of the pioneering period and the 
establishment. of comforts approximating 
those of the United States for oil com- 
pany employes in the tropics, the bonus 
wage scale is no longer necessary. As the 
South American oil industry has expand- 
ed, increasing numbers of Americans 
have become foreign minded, and greater 
numbers of Europeans have been attract- 
ed to: learn the secrets of an industry 
heretofore practically a closed book to 
them. Englishmen, Canadians, Dutchmen, 
Germans, Poles and Russians have 
flocked into the scientific and engineer- 
ing branches of the oil industry, by the 
score; and mechanics, clerical men, and 
others who began in subordinate posi- 
tions, have served their apprenticeship 
and, unanimously, are indicating their 
willingness to do for less money, work 
for’ which Americans formerly were 
paid attractive salaries. Russian emi- 


| gres are particularly noticeable in engi- 


neering and other branches of the oil in- 
dustry. 

Two irresistible factors, high wages and 
prosperity in America and low wages and 
unemployment in Europe, are working 
toward the gradual Europeanization of 
South American oil operations. Rates of 
pay prevailing, in Venezuela, Colombia, 
Peru, and elsewhere are becoming less 
alluring, as they are hammered down by 
the employment of low-salaried Euro- 
peans to Americans suffering from no 
lack of employment at home. 








930 











FEBRUARY, 1930 


A Gulf Publishing Company Publication 





61 


Here are 5 cars of gasoline... 


71 92 


GapacrTy wooes GALS 
7” 
DOT RMLE VALVE 
an” axe trea ¢ courLeR 
RAT TORE ATTACHAERT 6 
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LOST 


from one tank 
...in 12 months 
by evaporation 


and wind drift 


.. Save them with a J-M Insulated 
Vapor-tight Tank Top 


J-M Insulated Vapor-tight Tank Tops will help 
materially to conserve gasoline stored for future price 
increases. 1929 closed with 42 million barrels of 
gasoline in storage. The unnecessary sacrifice of this 
enormous reserve can be largely prevented. 


It is not unusual for J-M Vapor-tight Tank Tops to 
save as much as $4,000 per tank per year from evapo- 
ration—money literally taken from the air. If you will 
multiply $4,000 by the number of tanks on your 
farms you will have a rough estimate of the savings 
these tank tops make available to you. 








(Patented—other patents pending) 


3 Johns -Manville 


VAPOR-TIGHT INSULATED TANK TOPS 


These economies should not be cast aside lightly 
nor should the millions of barrels of oil and gasoline 
in storage be exposed to fire hazard when J-M Tank 
Tops will afford real protection. Cases are on record 
where tanks covered with J-M Tank Tops stood un- 
harmed while nearby tanks were ablaze. 


The summary of these savings suggests that you 
investigate at once. Every day is costing money. Your 
inquiry will be answered with full particulars. 





3%, 


4 





Address JOHNS-MANVILLE 
At nearest office listed below 
New York Chicago Cleveland San Francisco Toronto 
(Offices in all large cities) 


Please send ,me a copy of your booklet “Controlling 


Evaporatioz. 
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avoided if he had only installed a 





SARC 


Another batch spoiled! The best thermometer couldn’t 
save it if the workmen forgot to watch the temperature. And 
the men were not careless—but merely human. 

With a Sarco Temperature Regulator on duty, there is no 
danger of using too much or too little heat. Once set for a 
given temperature, Sarco Regulators maintain exactly that 
temperature without attention. 

The Sarco is entirely self-contained and needs no expensive 
pipe connections. No compressed air, water pressure or elec- 
tricity are required to operate it. The construction is so 
simple and durable that there is no danger of interruption in 
service. 

Let us know your conditions and we will send you a Sarco 
Temperature Regulator for a 30 days’ free trial. Send it 
back if it does not satisfy. No obligation. 


Write for free Booklet S-70. 


SARCO CO., Inc. 


183 Madison Ave., New York, N. Y. 


Chicago Detroit 
Cleveland Philadelphia 


Sarco (Canada) Limited, 1605 Delorimier Ave., Montreal 


Pittsburgh 


Boston 
Buffalo St. Louis 


TEMPERATURE 
REGULATOR 
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COMPRESSED ain 
OR ORY STEAM. 


ommecrign are 





On OR TAR 


W. N. BEST High Pressure 
Oil Burner 


W. N. BEST CORPORATION 


Engineers and Manufacturers Since 1890 
295 Fifth Avenue, New York City 


W. N. BEST Oil Burners 


dependable, efficient, economical, 
non-clogging atomizers of fuel oils, 
tars, acid sludges and still bottoms. | 


Write for catalogs. 
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Cyasrusn delivery by pipe line from 
the Atlantic Seaboard to interior points 
along the Ohio River and movement by 
barge along interior waterways inaugu- 
rates a new era in transportation and 
marketing. Standard Oil Company of 
New Jersey is a prime mover in this 
policy which has been encouraged by rail 
rates being uniformly high. Idle lines 
which have been bringing crude from the 
Mid-Continent to eastern plants are avail- 
able for the back shipment of gasoline 
now that crude is coming to the coast 
plants in tankers. Piping gasoline is not 
entirely new, except that in this instance 
relatively longer distances are involved. 
In California and Texas it has been prac- 
tice to put natural gasoline in crude for 
line movement. And of course shipment 
in barges on rivers is an evident oppor- 
tunity. 


AY OUTHWESTERN Gas Measurement 
Short Course, conducted by the Uni- 
versity of Oklahoma’s College of En- 
gineering, Oklahoma Corporation Com- 
mission and Oklahoma Utilities Asso- 
ciation, holds its seventh annual ses- 
sion at Norman, Oklahoma, April 15, 
16 and 17. Representatives of natural 
gas utilities, natural gasoline manufac- 
turers and meter manufacturing com- 
panies will attend. 


F RODUCTION statistics for the United 
States covering 1929 show that the out- 
put exceeded a billion barrels. This is 
a gain of 100 million barrels over 1928. 
Despite this increase a survey of crude 
production throughout the rest of the 
world brings the realization that the 
United States is slowly losing its lead 
as the world’s largest producer. In 
1927 our contribution to the total rep- 
resented 71.5 per cent while in 1929 it 
will probably not exceed 67.8 per cent. 


(2 ae of Sinclair Consolidated 
Oil Corporation during the past month 
made a flying trip over Western proper- 
ties of the Rio Grande Oil Company, as 
a part of negotiations under way for the 
acquisition of these properties, Engi- 
neering data, etc., is now being prepared. 
No trade has been made, the “merger” 
being still in the “very probable” rumor 
class. 
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M. H. DETRICK CO. 
140 So. Dearborn Street 
Chicago, Illinois 
New York—50 Church St. 
Detroit—Murphy Bldg. 


Pittsburgh—Empire Bldg. 
San Francisco—Russ Bldg. 








For an Oil-Fired Furnace 


or a Husky Modern Still 


Detrick Wall and Roof construction is de- 
signed to fill the bill at any spot in the re- 
finery where punishing fire and constant 
crowding to capacity make short work of 
any but the best of linings. 


Fire up, crowd to the limit, cool off—that’s 
a cycle to ruin the best refractory made un- 
less it’s protected as Detrick does it: 





Qiasis Vator 
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Detrick Still roofs, almost “last a lifetime.” Their 
cost is low and their extreme simplicity makes in- 
stallation easy. Hundreds are giving service today. 





1. From overheating—through cooling 
air circulation and carrying excess 
heat from the interior of the tile. 


2. From overloading and softening— 
through sectional support, no unit 
over 30 inches high. 


3. From failure — through flexible, 
hanging support giving abundant 
freedom of expansion and contrac- 
tion without affecting alignment. 


Spalling, erosion, slagging—sagging, bulg- 

ing, failure—those words drop out of the 
vocabulary of the refinery engineer who 
has standardized on Detrick. Whether it’s 
power he wants, or higher speed in the 
still, or plain old-fashioned dependability, 
he dates his lasting of mind from the 


day he first fired up a Detrick job. 


So Detrick repeats, often. Let us send you 
the list which proves it. 


ARCHES & WALLS 


«Better than the Refractory of which They are Made”’ 
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What Is This Knowledge Worth 
to You As a Buyer? 


O KNOW definitely, in ad- 

vance, what cooling results you 
are going to get under any given at- 
mospheric conditions. To know that 
these results are guaranteed by a com- 
pany with 20 years of -experience in 
the cooling tower field. To know that 
the cooling tower you buy is a care- 
fully designed piece of engineering 


equipment built especially for your 


plant. 


S 

















(Above) Reproduction of one of our 
Guarantee Cooling Curves shown in our 
Bulletin 283-R. (Right) One of our 
cooling towers installed at the Boynton, 
Oklahoma, plant of the Transcontinental 
Oil Company. 


$e ai OS 6 a 


Fo 


All these factors, and many others, 
are worth considering. To base your 
decision on price alone may prove ex- 
pensive. The cooling tower which 
costs you more in the beginning may 
cost the least in the long run. From 
your experience you know this to be 
true with other equipment. 

Bulletin 283-R should be in your 
files. A request will bring as many 
copies as you want by return mail. 


Eat 


THE COOLING TOWER COMPANY, INC. 


15 JOHN STREET 


NEW YORK, N. Y. 


Distributors in Principal Cities 

















The Spiral Motion Is the Trick 


That’s why Hood’s Chemico Spiral 
Packing Rings have.been selected by so 
many engineers. 
vents choking and clogging. 

Made of acid-resisting shale—practi- 
cally indestructible. 

Used by all big producers because of 
the. intensive movements. 


B. MIFFLIN HOOD CO., DAISY, TENN. 


The center hole pre- 


Samples on request 
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nas from the Van field in Van 
Zandt County, Texas, is being pro- 
cessed in refineries at Shreveport as 
well as in Pure Oil Company’s Smith’s 
Bluff, Texas, plant. Pure Oil Company 
contracted to sell 2500 barrels or more 
daily to Louisiana Oil Refining Corpo- 
ration, Shreveport, at prevailing Mid- 
Continent price, plus charges to the 
tank car loading rack at Chandler, 
Texas. The field averages about 6000 
barrels daily of 35/36 gravity crude. 


thn VERSITY of Texas demands one- 
sixth royalty along with cash bonuses 
for leases adjacent to recent wildcat 
strikes in West Texas. Operators have 
previously protested the high royalty 
so only two bids were received when 
the school offered some juicy tracts in 
Andrews County last month. Both 
bids were rejected. 


| charging capacity will be 
materially increased this year. At least 
this is the indication of present con- 
struction and expansion programs. All 
districts will be affected. Chief in im- 
portance in plants building is the an- 
nouncement that a 5000 barrel plant is 
to go into operation at Savannah, 
Georgia. The plant is being erected by 
Mexican Petroleum Corporation of 
Georgia, a subsidiary of Pan-American 
Petroleum and Transport Company. 


eel on oil, crude and refined, 
again came into prominence during 
January when producers held indigna- 
tion meetings over crude price reduc- 
tions in the Mid-Continent. After re- 
viewing statistics which show that over- 
supply of crude justified the price cuts, 
a group of producers and royalty inter- 
ests led by Wirt Franklin, president of 
the Independent Petroleum Association 
(formed last spring at the time of Pres- 
ident Hoover’s conservation meeting at 
Colorado Springs) organized an “on to 
Washington” movement to lay before 
congress claims for a tariff of one dol- 
lar per barrel on crude and fifty per 
cent ad valorem on gasoline. The trip 
was made on a special train from the 
Mid-Continent. Washington officials 
were told that the present over-supply 
of American crude is due to imports 
from South America. The administra- 
tion, together with some | substantial 
units of the oil industry, is opposed to 
a tariff on oil, which leaves the ques- 
tion moot. 
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Orn) PRESSURE 
TESTED 
AS ‘Ol S 


A “Pittsburgh” instal- 
feet, 7 inches in di- 
ameter. Note the high 
grade workmanship 


and uniformity of 
Pittsburgh Coils. 
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Pp ipe Bends These Coils og be — up to — > pase in con- 
any D egree tinuous coil; larger diameters are furni in sections. 


All sizes up to six-inch. Furnished 

with steel protectors to safeguard the LECTRICALLY welded, 

—— continuous — no couplings, 
no pipe fittings. That is the way 
Pittsburgh Coils are built for oil 
country and refinery use. 


Each individual Coil is tested 
before shipment —tested under 
heavy air-pressure while sub- 
merged in water. 





Proved absolutely secure, each 
Coil is serially numbered and 
tagged for identification — and 
for your protection. The metal 
tag is our word to you that the 


Coil is O. K. 


Each individual Pittsburgh Coil is tested You can get Pittsburgh-built 
before shipment—tested under heavy air Coils for all your requirements. 
the pressure while completely’ submerged in Si ] d bl ‘ 

| ‘i water, “There isn’t a leak in a mile of imply sen us a ue. print, 
®t Pittsburgh-built Coils.” rough sketch, or description for 


a prompt quotation. 


Pittsburgh Pipe Coil & Bending Company 
P. O. Box 975, PITTSBURGH, PA. 
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This Duriron Fit- 
ted Type G Pux.p 
a —— “P- 
proaches the solu- 
tion of the diffi- 
culties encountered 
in feeding acids— 
giving a high 
measure of im- 
munity from cor- 
rosion. 


Diagram of continuous treating sys- 
tem, showing Dual Hills -McCanna 
Duriron Fitted Pump, and method of 
feeding fresh 66 degree Be. acid, also 
spent acid. 


Tandem Assembly of L T Guided 
Plunger for feedin liquids 
against ium pressures. <A le in 
a wide range of power drives. 














for handling Sulphuric Aad tn any degree 


Another advance—It is Duriron Fit- 
ted—a pump that will handle sul- 
phuric acid hot or cold, and in any 
degree of concentration, giving ex- 
cellent and economical results. 


This pump is only one of the many 
types comprising our line of propor- 
tioning pumps for injecting various 
chemical agents in the treatment of 
crude oils, pressure distillates, etc. 


Ask for our new Proportioning Pump 
Bulletin. 


ELL TicfAswe Co 


2357 Nelson St., 
Chicago, Iil. 
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Use of STAINLESS STEEL for discs, seat 


rings, stems, etc., to resist corrosion in Refinery 





and Gas service, together with Cast Steel bodies, 
6 30041 series ATWOOD Cast seat is SEANDARD in our warehouse stocks of 
~ ATWOOD GATE VALVES, manufactured 


by Pittsburgh Valve, Foundry & Construction Company, Pittsburgh, 
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Our stocks consist of Cast Steel Gate Valves in the 150 and 300 
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Converting Salvaged Equipment 
Into Modern Plant 


By GEORGE REID 
Associate Editor 


HEN Latonia Refining Company purchased 
W the old plant of Petroleum Refining Com- 
pany at Covington, Kentucky, just across 
the Ohio River from Cincinnati and adjacent to the 
famous Latonia race track, it was confronted with 
a rebuilding and modernization program of no small 
proportions. The parent company, Standard Oil 
Company of Ohio, desired to have a skimming plant 
operating at this point within six months and the 
task involved the complete revamping and virtually 
the reconstruction of all the refining equipment 
which had been exposed to the weather for several 
years. Upon formation of the subsidiary Latonia 
Refining Company, J. S. Harrison, vice president of 
Standard Oil Company of Ohio, was made president. 
George A. Burke, also a vice president of Standard 
Oil Company of Ohio, was made vice president of 
the Latonia organiza- 
tion. E. A. Brown, 
formerly assistant su- 
perintendent of the To- 
ledo refinery of Stand- 
ard Oil Company of 
Ohio, was promoted to 
superintendent of the 
Covington, Kentucky, 
plant, and M. G. Ball 
was promoted to - as- 
sistant superintendent 
from his former posi- 
tion on the cracking 
coils of the company’s 
Cleveland refinery. 
These men tackled the 
rebuilding and modern- 
izing task at Coving- 
ton and in six months 
had created a modern, 
efficient and excellent- 
ly designed skimming 
plant and had it in op- 
eration. 
When the refinery 
was purchased by the 
new company it con- 


sisted of five shell 





Modern bubble type fractionating equipment at 
Latonia Refming Company’s Covington, 

Kentucky, plant. pipe still distillation 

m 


stills, a small tube still, one of the earliest Cross 
cracking units to be erected, a smal! boiler house, two 
agitators and a number of tanks. No fractionating 
equipment was on the stills and there was no heat 
exchange equipinent. The rebuilding program called 
for as much use as possible of the older equipment, 
together with the utilization of a great deal of sal- 
vaged material on hand at the parent company’s 
Cleveland and Toledo refineries. The work had to 
be done during the winter months under unfavorable 
weather conditions, and with economy. How well 
the builders or rebuilders succeeded is indicated by 
the fact that the estimated cost of the new refinery, 
including the purchase price of the plant, construc- 
tion and material ranged around -$60.00 per barrel 
per day capacity. 

Many secondary improvements were made in the 
reconstruction of the 
plant but the primary 
results obtained by the 
new company included 
the remodeling of the 
five shell stills, fitting 
them with _ internal 
flues, resetting and re- 
insulating them. Six 
modern bubble towers 
were installed. Six 
modern heat exchang- 
ers, five vapor to liquid 
and one liquid to liquid 
were placed in service. 
A new boiler plant wag 
erected, and a new cor 
tinuous treating sys- 
tem was installed. 


MORE IMPROVE- 
MENTS 

Late announcements 
indicate that the plant 
is to be further improved 
and expanded in capacity 
through the _ installa- 
tion of a 4000 barrel 
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Each still is equipped with a safety relief or vent valve and tied to a com 
mon header line which in turn is connected to the base of an old smoke 
stack. The vent valves are set to blow at four pounds pressure. 


unit and a 2500 barrel daily capacity late type Tube 
and Tank cracking coil. This work is now under 
way. 

Crude for processing at this plant is delivered by 
Illinois Pipe Line Company through 110 miles six 
and eight-inch pipe line, in diameter, which extends 
from the main transcontinental pipe line at Elwood, 
Indiana. Mid-Continent crude is delivered to the 
plant, which has a rated capacity of 6000 barrels per 
day. Present additions will increase this capacity 
rating and the new Tube and Tank cracking coil will 
consume the gas oil produced by the skimming op- 
eration, which in the past 
has been shipped by tank 
car to the cracking facili- 
ties of the parent company 
at Cleveland and Toledo. 


DISTILLATION FACIL- 
ITIES 


The five shell stills were 
converted into a modern 
continuous battery. These 
retorts are 10 by 40 feet in 
dimensious and the conver- 
sion procedure included the 
installation of 22 six-inch 
tubes placed lengthwise in 
the bottom half of each 
still. The ends of the in- 
ternal flues or tubes were 
inserted in holes cut in the 
bulging heads of the still 
with acetylene torches and 
subsequently welded into 
place. Experience at the 


latter fuel. 
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parent company’s other re- 
fineries had shown that 
this method of installation 
of flue was satisfactory 
and that it was not neces- 
sary to replace the bulged 
or dished heads with flat 
head prior to welding in 
the flues. 

Due to the fact that the 
stills were set somewhat 
low over the fire boxes, 
brick checkerword arches 
were installed in each furn- 
ace to eliminate any im- 
pinging of flames directly 
against the bottom still 
sheets. These arches ex- 
tend back into the fire box 
a distance of 10 feet. Smoke 
boxes are provided at each 
end of the still settings. 
The products of combus- 
tion travel to the rear of 
the stills, heating the bottom sheets, into the rear 
smoke box and back through the 22 six-inch tubes 
to the front smoke box where the breeching leads 
them into the stacks; each still has its own stack. 
The space in front of the oil burning stills for a dis- 
tance of probably 15 feet is covered with concrete 
and the stills are surrounded with a concrete fire 
wall about three feet high. In addition to the safety 
factor this retaining wall will be of use in the event 
the company decides upon coal for firing stills at 
such time when it is more economical to burn the 
A centrally located drain is provided 





Stills equipped with internal flues and individual smoke stacks are oil fired. 
The fire or retaining wall of concrete provides a working space which is 
floored with concrete and contributes much to the appearance of the plant. 
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Ample working space is provided around the bubble towers. Steel floors 
and angle iron guard rails are provided. 


which makes it possible to wash this concrete floor- 
ing and which lends much to the general appearance 
of cleanliness about the plant. The area behind the 
stills between the retaining wall and the brick wall 
supporting the condenser boxes is likewise concreted 
throughout and surrounded by a fire wall, and also 
provided with a central drain so that this part of the 
plant may be kept spotlessly clean with the hot 
water or steam hose. With cleanliness there is also 
a natural reduction of fire hazard. 

Six modern bubble towers and six heat exchangers 
are employed in conjunction with the stills. The 
bubble towers were made from old Burton pressure 
still shells which were 
torn out of the Standard 
Oil Company’s Toledo 
plant. Elliptical manholes 
were cut in the sides of the 
Shells at the level of each 
bubble plate and closed 
with boiler type manheads. 
Angle irons were welded 
horizontally around the in- 
side of the shell at prede- 
termined heights for the 
bubble plates. The trays 
are flat cast iron made by 
Oil Conservation Engi- 
neering Company. Each 
plate is one solid piece. 
They are lowered into the 
tower from the top at the 
time of fabrication. Each 
tray is bolted to its sup- 
Porting angle iron. The 
bubble caps used in the 


BASTIEN 
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towers are also of Oceco 
type. 

Each still assembly is 
provided with a Leach fracto 
condenser, there being five 
of these devices in all, as 
there is one on each vapor 
line placed at a point just be- 
fore the vapor line enters 
the condenser. coil headers. 
The sixth ‘exchanger is a 
Ross Type and handles hot 
residuum from the last shell 
still in the series to aid in 
preheating the incoming 
crude before it enters the 
first tower. 


PROCESS STEPS 


Crude entering the plant 
is taken first through a pri- 
mary preheater which con- 
sists of a nest of Sterling 
sections placed inside of another old Burton pressure 
still. Exhaust steam from various pumps about the 
plant yard is conducted into these condenser sec- 
tions and the condensed water is reclaimed. At the 
same time the outside shell of the old still acts as 
a warning and settling vessel for the incoming crude. 
The crude charging pump takes suction on this tank 
at a point well off the bottom so that no water may 
accompany the oil, and discharges the crude through 
the series of five Leach exchangers previously men- 
tioned. The gasoline-vapor exchanger is entered first 
and the gas oil vapor exchangers are passed through 
last. From this point the partially preheated crude 





Run down tanks and continuous treating system consist of old pressure 
stills. The twelve tanks are cradled in concrete supports and surrounded 
by concrete fire or retaining wall. 
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The means of liquid level indication are provided on the stills. The gauge 
glass is the ball check ty pe. Two stills are tested into a common drain line as 
shown. The mechanical sight indicator is actuated by a float inside the still. 


passes through the Ross exchanger equipment, tak- 
ing more heat from the residuum from the last shell 
still. It then passes into the flash tower at a tem- 
perature of about 310°F. So effective is the pre- 
heating equipment that 60 per cent of the gasoline 
content of the crude is vaporized without the ap- 
plication of heat by firing. The bottoms from this 
flash tower flow by gravity into No. 1 still. 

The remaining five bubble towers working in con- 
junction with the battery of five shell stills are 
utilized in the production of two further streams of 
gasoline, kerosene and gas 
oil fractions. From the 
bottom of the flash tower 
the partially denuded crude 
flows into No. 1 still from 
which it is steam jetted in- 
to the bottom of No. 2 bub- 
ble tower to drop down 
over a few plates and flow 
into No. 2 still. Steam jet- 
ting or steam lifting is re- 
sorted to in the transfer of 
crude or residuum through- 
out the remainder of the 
system of stills and towers, 
with the crude being stripped 
as it flows over a few of the 
low plates in each column, 
to be progressively heated 
in each of the remaining 
stills. As the vapor streams 
leave the top of the frac- 
tionating columns a por- 
tion of their heat is utilized 


é 





The large working space behind the stills is floored with concrete which is 

kept clean by occasional washing. Steam lifts for moving oil through the 

still battery are shown in the center of the picture. Note the fire proofing of 
steel supports upon which the fractionating equipment is mounted. 
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in the preheating of the in. 
coming cold crude through 
the use of the five vapor-to- 


this type of hook-up the 
number of gasoline streams 
may be increased or de- 
creased to suit the needs of 
the operators. 

The first two stills of the 
series are so manifolded to 
the bubble towers through 
the arrangement of the re- 
flux lines carrying crude 
and reflux to the stills from 
the bottoms of the towers 
that either still may be em- 
ployed as still No. 1 of the 
battery. This practice means 
that in the event of the 
stills needing cleaning or 
minor repairs such work 
can proceed without seri- 
ously interfering with the continuous operation of 
the battery. 

Still levels are determined through the use of 
three devices for oil level indicating. Pyrex gauge 
glasses are employed and are equipped with auto 
matic ball checks. A mechanical sight indicator 
actuated by a float inside of the still is also employed. 
Further, the conventional type of pet-cock level 
tester is employed. These latter are provided with 
long drain lines leading to a larger two-inch pipe 
connected with the sewer. ' The pet cocks are lo 
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cated near the sides of the still so that one large 
drain pipe is sufficient to handle samples from two 
stills. Through the use of these three methods the 
stillmen always have a means of determining still 
levels in the event one or more of the devices are 
temporarily out of service. 

The bubble tower and heat exchange equipment 
conjunctive to the still battery is mounted upon a 
steel platform providing ample working space for 
working crews, and further protected by sturdy 
safety guard rails.. This equipment is supported by 
steel pillars that are fireproofed with Johns-Manville 
Three C, a fireproofing material which is mixed with 
Portland cement in proportions of one to three to 
prepare a mixture indestructible by fire. Such pro- 
tection prevents the steel from buckling and letting 
the towers fall in the event of fire. 


Prior to the rebuilding program the old plant was 
operated in such a manner that all of the stills in the 
battery were connected to a central brick smoke stack 
about 100 feet in height. The present type of still has 
an individual stack mounted at the front. The old 
stack, however, has been put to good use as an 
emergency outlet for the present still battery. Each 
of the five stills has a vent line leading into a large 
header line, which in turn leads into the base of the 
brick stack. The vent line on each still is controlled 
by an Oceco vent or pressure relief valve which is 
set to blow at four pounds pressure. If a still blows 
for any reason, the flash or the 
oil and vapors are carried into 
the stack and the danger of fire 
from that cause is averted. 

The 30-car loading rack is 
made entirely from structural 
steel salvaged from the old Bur- 
ton pressure still batteries that 
were dismantled at the Cleve- 
land and Toledo refineries of the 
parent company. The rack was 
fabricated at the shops of the 
larger refineries. All of the gas- 
oline loading spouts on the rack 
are provided with Merco-Nord- 
Strum type of lubricated valve. 
Sturdy angle iron hand rails are 
provided along the sides of the 
tack working platform. The 
loading boards extending from 
tack to car-top are hinged to the 
tack and pulled upward to a 
Vertical position when not in 
use by means of ropes. 

The power plant consists of 
three Vogt water tube boilers 
housed in a building of brick, 
concrete and steel with wire- 
glass windows. The boilers have 
a rated horsepower of 400 but 





A portion of the 30 car loading 

rack at Latonia Refning Company 

plant. Sturdy angle iron guard 

rails and a wide working platform 
are provided. 
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can be operated for long periods at about 200 per 
cent of the rating. A Cochrane open type feed water 
heater preheats boiler feed water by means of ex- 
haust steam. Pumps and other equipment are steam 
driven and there is quite a little steam required for 
distillation purposes. Cold water coming to the 
plant is taken through the gasoline condensers and 
from the light oil condenser boxes from which it 
overflows into a boiler feed water accumulator tank. 
This tank is another old Burton pressure still placed 
horizontally beside the crude primary heater pre- 
viously mentioned. 


CONTINUOUS TREATING 

Through the use of four more of the old pressure 
stills a simple and effective continuous treating plant 
was assembled wherein the gasoline is caustic 
treated, this being all that is necessary to render the 
straight run gasoline sweet. The four stills are set 
horizontally side by side. A mixing device is flanged 
into the pumping-in line leading to the first tank and 
a small caustic line enters the gasoline line just 
ahead of the mixer. 

The mixing device consists of three perforated 
pipe nipples of different diameters nested one within 
the other and closed at one end. As gasoline is dX; 
charged from the pump to the first treating tank, 
weak caustic solution is fed into the gasoline stream 
in predetermined amounts. The mixture of gasoline 
and caustic then passes through the mixing device 
from which it must flow through 
the large number of small per- 
forations, thus securing intimate 
contact between chemical and 
oil. 

In the first treating tank the 
caustic settles out for recircula- 
tion while the gasoline over- 
flows continuously from the top 
of the tank on its way to the 
next treater. A second mixing 
device is interposed in-the line 
between the first and second 
treating vessels and the gasoline 
is given a second treatment of 
stronger caustic solution before 
it enters the second treater. 

Mixers of the same type are 
interposed in the lines leading 
from the second treater to the 
third and from the third to the 
fourth tank, and at these points 
the gasoline is thoroughly wash- 
ed with water. All of the water 
settles out in these tanks and 
the finished gasoline is pumped 
to storage. 

The space occupied by the run 
down storage is completely sur- 
rounded by a concrete wall. 











Further Expansion of Refining 
Facilities Indicated 


Modernization and improvement to follow 
merger of refining companies in Eastern area 


construction and expansion work in progress in 

the refining industry, which indicates appreciable 
increase in crude charging capacity. Practically all of 
the major refining districts are affected by new plants 
building, expansion of facilities or mergers with subse- 
quent improvements at old plants. 


@ NAHE new year gets under way with important new 


Chief in importance from the standpoint of plants 
building is the announcement of a 5000 barrel plant to 
go into operation at Savannah, Georgia, and being erect- 
ed by the Mexican Petroleum Corporation of Georgia, 
a subsidiary of Pan-American Petroleum & Transport 
Company. The new refinery at Canton, Ohio, being 
erected by the Allegheny-Arrow Oil Company, of 1200 
barrels capacity, is well under way and will include one 
Dubbs cracking unit. It was also announced during the 
month that Texas Pacific Coal & Oil Company would 
build a refinery on a site recently purchased near Lub- 
bock, Texas. White Oak Refining Company plans the 
construction of a 3000 barrel plant at Weswego, Louisi- 
ana, in conjunction with its stabilization plant and ter- 
minal facilities. 


pein JARD Oil & Refining Company, with offices at 
Vancouver, British Columbia, Canada, a recently 
chartered corporation, will erect a complete plant near 
Vancouver of 4000 barrels capacity, at a cost of one mil- 
lion dollars. In Continental Europe, Standard Oil Com- 
pany of New Jersey, Gulf Refining Company and At- 
lantic Refining Company will erect a refinery at Point 
Jerome, near Le Havre, France. The New Jersey com- 
pany will control the French refining company. In Spain, 
the Spanish Oil Monopoly has asked for bids on the con- 
struction of a 700-ton capacity oil refinery to be located 
at Barcelona. A small plant of 50 barrels capacity 
was announced by the Imperial Oil Company of Porto 
Rico, to be constructed at San Juan. 


TANDARD Oil Company of Ohio is installing two 
6000-barrel vacuum distillation units at its Cleveland 
plant at the Covington, Kentucky plant of its subsidiary, 
Latonia Refining Company, it is erecting a 2500-barrel 
Tube and Tank cracking unit and a 4000 barrel tube 
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still. In California, California Northern Corporation 
announces that it will enlarge the capacity of its lubri- 
cating oil plant at Coalinga to 1000 barrels daily. Il- 
linois Oil Company has completed remodeling of its old 
plant and is now operating its new pipe still and bubble 
tower installation, at Cushing, Oklahoma. Gulf Refin- 
ing Company at its Port Arthur plant is increasing 
cracking unit capacity from 52,000 barrels daily to 
78,000 barrels through the addition of new facilities. 


wie Sinclair Consolidated Oil Corporation offi- 
cials and executives of Prairie Oil & Gas Com- 
pany inspecting the properties of Rio Grande Oil Com- 
pany in Texas and California, impetus is given rumors 
concerning a consolidation of the three. 

U. S. Refining Company, with a refinery at Tor- 
rance, California, has purchased the refinery of Amer- 
ican Refining Company at Hynes, California, and will 
operate. 

Quaker State Refining Company has acquired the 
refinery of McKean County Refining Company, Farm- 
ers Valley, Pennsylvania. Also in Pennsylvania the 
Pennsylvania Refining Company has merged with the 
American Oil Works. Plant. improvements were an- 
nounced in connection with both mergers. 


V. HOLE, at Newcastle, Wyoming, will operate 
* the old A. A. Carter plant. ; 
In Oklahoma, Caravan Refining Company and. Elec- 
trol Refining Company are operating at Oklahoma City. 
Houston Oil Company has resumed operation at its 
Camden, Arkansas, plant. 


QUITABLE Gas Company is building a new plant 

at Rogersville, Pennsylvania. Empire Oil & Refining 
Company is building a 10 million foot plant in the 
Kenawa pool of the Greater Seminole area. Wirt 
Franklin Petroleum Corporation is building a new plant 
in the Oklahoma City pool. The California Gasoline 
Corporation is enlarging capacity at its Coleman, Texas, 
gasoline plant. 
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The nearest tower is used for the scrubber. To the left of the scrubber is the absorption 

tower and directly in the rear of this part of the hot oil tank can be seen. The horizontal 

tank back of the absorber and hot oil tank is the vent tank. To the right of the scrubber 
is the rectifying column and the still. At the right is the run tank and reboiler. 


Lime for Scrubbing 
Gas Is Efficient Economy 


By M. E. SCHULZ 
Chief Engineer, Paragon Refming Company 


AST summer, Paragon Refining Company com- 
pleted the installation and started the operation 
of a vapor recovery system at its refinery in To- 

ledo. The equipment and engineering for this plant was 
furnished by Burrell-Mase Engineering Company of 
Pittsburgh, and the erection done by the refinery force. 
A gathering system collects the gases from the crude 
and rerun stills, gasoline storage tanks and low pressure 
gas separator. The gas from this source is compressed 
to 25 pounds pressure and after passing through the 
cooler is mixed with high pressure gas from the Dubbs 
cracking stills. This mixture is then put through the 
absorption system. Some idea of the general plant lay- 
out can be gained from the accompanying photographs. 

As a matter of precaution, particularly to prevent cor- 
rosion in the compressor, a scrubber was installed in the 
gathering system line. This line is, of course, under 


a vacuum and a packed type of scrubber was deemed 
best adapted to the conditions. This was built of ma- 
terials on hand; a discarded water tube boiler drum set 
on end and filled with chemical tile. The solution for 
scrubbing the gas is pumped through a spray at the top 
and recirculated continuously from a reservoir at the 
bottom. While the contact in this type of scrubber is 
far from ideal, it serves its purpose quite well, removing 
the greater part of the hydrogen sulfide to eliminate 
most of the corrosion. 

After the untreated high pressure gas from the Dubbs 
plant separator enters the system, this mixture of gases 
is purified in-a second scrubber, before it reaches the 
absorption tower. 

When the plant was put into operation, caustic soda 
was used as the agent for scrubbing the gas free of 
hydrogen sulfide. The total gas passed through the sys- 
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Figure 1 


tem is approximately 50 million cubic feet per month 


and has an average sulphur content of 340 grains per 


100 cubic foot. . To effectively remove the sulphur from 
this gas required about 28,000 pounds of caustic and at 
$.0285 per pound, amounted to a sum of $798.00 per 
month. 

Thus caustic soda proved to be a sizeable item of ex- 
pense in the operation of the vapor recovery system. 
It was decided therefore, to try substituting other means 
for removing the sulphur in the gas and to conduct tests 





ScRUBBER MetTeER | 


as to the relative merits of other substances for this 
purpose. Hydrated lime was one of the compounds that 
suggested itself, being easily procured at a low cost. 
Tests using this material in a small scale apparatus are 
given below. 

The apparatus used was set up as shown in Figure 1 
and comparative tests were made, first using a caustic 
soda solution and second, a suspension of hydrated lime. 
Fifty grams of caustic soda was dissolved in 750 cc. of 
water and raw gas passed through this solution until no 





The vertical tank in the foreground is used as a scrubber for the gathering system. The 
cooler and condenser coils are shown to the left with absorption plant to the right. 
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further hydrogen sulfide was absorbed. The gas was 
accurately metered and the sulphur content of the raw 
gas before passing through the caustic and of the 
scrubbed gas at the outlet of the meter determined at 
intervals, using a Tutweiler apparatus. In this manner 
we were able to ascertain the amount of hydrogen sul- 
fide the caustic soda solution would effectively remove. 
After 200 cubic feet of gas were passed through the 
solution, the sulphur content of the scrubbed gas started 
to increase and at 244 cubic feet it reached 70 grains 
per 100 cubic feet, and it was at this point that the 
solution was considered spent. The average sulphur con- 
tent of the raw gas was 293 grains per 100 cubic feet; 
and the scrubbed gas 16 grains per 100 cubic feet; thus 
we had removed an average of 277 grains per 100 cubic 
feet and a total of 676 grains or 43.8 grams for the 244 
cubic feet passed through the solution. From this data 
we determine that 1.14 pounds of caustic soda is re- 
quired to effectively remove one pound of sulphur. 
TEST BY HYDRATED LIME 

Then in the same manner a second test was made sub- 
stituting a hydrated lime suspension for the caustic soda 
solution. Fifty grams of hydrated lime was mixed with 
750 cc. of water and again the raw gas was passed 
through the solution until no further hydrogen sulfide 
was removed. As in the case of the caustic, the sulphur 
contents of the raw and scrubbed gas was noted. It was 
found that the lime effectively removed the sulphur from 
440 cubic feet of gas, before becoming spent, the raw 
gas having an average of 183 grains of sulphur per 100 
cubic feet and the clean gas 13 grains. Thus 170 grains 
per 100 cubic feet of gas had been removed, a total of 
748 grains or 48.5 grams, using 50 grams of hydrated 
lime. We find then that 1.03 pounds of hydrated lime is 
required to remove one pound of sulphur or that an 
equal weight of lime is slightly more effective in ab- 
sorbing hydrogen sulfide than a like amount of caustic 
soda. 

From the above data the following costs were made, 
using the prevailing prices at the Toledo refinery: 

Cost of lime, $11.40 per ton or $.0057 per pound. 

Lime required per pound sulphur, 1.03 pound. 

Cost of lime to remove 1 Ib. sulphur, $.0059. 

Cost of caustic soda, $57.00 per ton or $.0285 per 
pound. 

Caustin required per lb. sulphur, 1.14 pound. 

Cost of caustic soda to remove 1 Ib. sulphur, $.0325. 

From the above we note that the cost of caustic is 
about five and one-half times that for lime. 

Using caustic for scrubbing, we found that its effec- 
tiveness gradually decreased, the sulphur content of the 
scrubbed gas increasing slightly as the hydrogen sulfide 
was absorbed until the point of saturation was reached. 
In the case of lime, the scrubbed gas continually showed 
a sulphur content of only 10 to 15 grains, up to the point 
of its saturation, indicating that it is a more effective 
agent for the removal of hydrogen sulfide. 

Hydrated lime is only slightly soluble in water and 
agitation is required to keep it in suspension, but as it 
absorbs hydrogen sulfide the mixture gradually clears 
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until at its point of -aturation we have an almost clear 
solution ; the soluble calcium sulfhydrate Ca (SH): be- 
ing formed. Consequently there should be no difficulty 
in drawing off and piping away the spent solution. 


PLANT WORK CHECKS EXPERIMENTS 


The data obtained in the tests given above was sub- 
stantiated when lime was used in the plant. As previ- 
ously mentioned, a packed tower type scrubber in the 
gathering system removes most of the sulphur in the 
gas from the low pressure sources and after this is 
compressed and mixed with the high pressure gas from 
the Dubbs plant, this mixed gas passes through a sec- 
ond scrubber under 25 pounds pressure. A discarded 
bubble tower was used for this purpose. Using caustic, 
the solution was pumped into the tower on the tenth 
tray (the original tower had 20 trays), the gas entering 
at the bottom and bubbling through the solution counter- 
current in flow with respect to the liquid, the solution 
being continuously recirculated until spent. In changing 
to lime, all trays were removed from the tower and a 
header installed in the bottom, having four branches of 
four-inch pipe and three-eighths-inch holes in sufficient 
number to equal the area of the gas line, a six-inch pipe. 
About seven feet of lime suspension is charged to the 
scrubber and the gas bubbling through it prevents 
settling. With this simple method 90 to 95 per cent of 
the hydrogen sulfide is removed. The arrangement used 
with caustic soda solution, apparently afforded much 
better contact between the liquid and the gas; notwith- 
standing this, the hydrated lime was more effective in 
scrubbing. The operator tests the gas periodically with 
paper dipped in lead. acetate solution and when it 
changes color readily, the spent liquor is drawn off and 
recharged with fresh lime. The lime suspension is made 
up daily in a mixing tank equipped with a motor driven 
agitator and then pumped to the two scrubbers. This 
arrangement has the advantage that only a small ex- 
penditure for equipment is necessary and little attention 
required. One man per shift operates the absorption 
plant and about one hour of his time is all the scrubbers 
will require. Due to the small investment, low labor 
cost and power consumption, the cost of the lime is the 
major item of expense chargeable to scrubbing the gas. 
About $300.00 per month will include all costs and since 
the average amount of gas passed through the plant is 
approximately 50 million cubic feet per month, the cost 
to scrub 1000 cubic feet is about 0.6 cents. 

Summarizing, it appears that using lime for the re- 
moval of hydrogen sulfide has the following advantages : 

1. Low cost—compares favorably with other methods 
in use. 

2. Small investment required—much less than most 
processes. 

3. Easy to install and operate. 

4. Effective in its removal of hydrogen sulfide—90 
to 95 per cent removed in one pass. 

As in the case of caustic soda, it has the disadvantage 
of disposing of the spent liquors, which may present a 
problem in some locations. | 








Certified Knock Ratings 


By GEORGE GRANGER BROWN and HARRY E. ZUCK 
Department of Engineering Research, University of Michigan, Ann Arbor 


T> the present time the knocking tendency of a mo- 
A tor fuel determines to a large extent the com- 
mercial value of the product. Unfortunately, 

there is no standard method for determining the knock- 
ing tendency of different fuels, nor any standard meth- 
ods for reporting such a property even when determined. 
_ Different companies and laboratories have adopted their 


own methods for expressing the knock rating of fuels 





*Industrial and Engineering Chemistry, Vol. 19, p. 145, January, 1927. 
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Figure 1—Section of Universal Test Engine 
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based on the various methods of test which have proven 
satisfactory in the different laboratories. Although satis- 
factory from the standpoint of the individual laboratory, 
this practice leads to confusion when attempting to pur- 
chase motor fuel on knock rating specifications. 


For the past two years increasing quantities of motor 
fuel have been purchased on specified knock ratings as 
determined in the Engineering Research laboratories of 
the University of Michigan. These knock ratings have 
been expressed in terms of the conventional “benzol 
value,” which is defined as the per cent by volume of 
pure benzene (CsHe) that must be blended with straight 
run Pennsylvania motor fuel to make a product having 


the same knocking tendency as the fuel under test. 


Although these tests were conducted under uniform 
conditions, carefully selected to give results consistent 
with knock ratings determined by actual road tests on 
a number of representative motor cars, the fact that 
they were based upon an arbitrary and not readily re- 
producible sample of Pennsylvania motor fuel made 
correlation with other laboratories difficult. It has been 
recognized for some time that the only satisfactory so- 
lution to this difficulty would be found in the use of 
two pure compounds to determine the knock rating 
scale. Dr. Graham Edgar* deserves most credit for his 
efforts to supply the industry with such materials. His 
suggestion of the use of normal heptane (C;H:s) as the 
standard for the lower end of the scale and iso-octane 
(tri-methyl-isobutyl methane or 2, 4, 4-tri-methyl-pen- 
tane) as the blending material to determine the increas- 
ing scale of knock ratings has been adopted by many 
laboratories, and is occasionally written into specifica- 
tions for knock ratings. Similar blends of normal hep- 
tane with pure benzene (CsHs) are widely used in Eng- 
land and also in this country. 

The great differences in the physical and combustion 
characteristics of benzene and normal heptane make 
these two substances somewhat less satisfactory than 
iso-octane and heptane as primary standards. | This is 
evident in the different specific gravities and particu- 
larly in the fact that the air-fuel ratio giving maximum 
knock varies from about 13 to 1 in the case of pure 
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Figure 2—Universal Test Engine, Showing Fuel Pump Mounting. 


heptane to about 11 to 1 for a blend of 90 per cent zen- 
zol with 10 per cent heptane, while in the case of the 
iso-octane-heptane blends no marked changes“in gravity 
are experienced and the air-fuel ratio giving maximum 
knock is practically constant. However, we have al- 
ready received samples for test which show a higher 
knock rating than pure iso-octane. Since it is impos- 
sible to exterpolate knock ratings beyond 100 per cent 
iso-octane, this fact is an important limitation to the 
use of iso-actane as a primary standard. 


REPORTING RATINGS 


Because of the obvious advantages in using a pure 
compound as the primary standard in determining the 
scale of knock ratings, all our tests are now reported 
in'terms of relative compression ratio referred to pure 
normal heptane. In order that the results may be ex- 
pressed in terms of pure compounds, the knock ratings 
are also reported in terms of blends of benzene in hep- 
tane, and iso-octane in heptane, which match the fuel 
being tested. Because of the common use of benzol 
value based on straight run Pennsylvania motor fuel 
as standard, the results are also reported in terms of 
conventional “‘benzol value” as in the past. 


Figure 4 gives the relationship between these differ- 
ent values as determined on the N. A. C. A. Universal 
Test Engine under the conditions outlined below. Al- 
though strictly applicable only to this engine and under 
these conditions, the relative compression ratio as indi- 
cated along the vertical ordinate at the left of the fig- 





ure is approximately the same as would be indicated 
by road tests on representative water-cooled motor cars. 


ENGINE DESCRIBED 
Six years of experience with as many different single 
cylinder testing engines, including L-head, valve in 
head, water-cooled, air-cooled, and evaporative cooling 
systems have led to the following equipment and method 
as entirely satisfactory and reliable, although not by any 
means ideal. 


The single cylinder variable compression N. A. C. A. 
Universal Test Engine used in these tests was de- 
veloped several years ago in the laboratory of the Na- 
tional Advisory Committee for Aeronautics. It has a 
five-inch bore and seven-inch stroke and is equipped 
with an aluminum piston. These dimensions, although 
larger than necessary, offer an advantage in that the 
engine is less sensitive to slight changes in operating 
conditions. The variable compression feature is made 
possible by raising or lowering the entire cylinder wall 
and head which carries the two cam shafts, as indicated 
in the Section Figure 1. In this manner the compres- 
sion ratio may be varied from less than 3.5 to more 
than 14.0 to 1. At 900 R.P.M., at which the knock 
rating tests are made, this range in compression ratio 
is equivalent to a variation in compression pressures of 
from 65 to over 425 pounds per square inch gauge. In 
addition, the engine is also provided with means for 
varying independently the valve timing and lift through 
split cams on the two cam shafts. Since any or all of 
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Figure 4—Knocking Characteristics for Standard Fuels 


these changes may be made while the motor is operating 
under full load, it is adaptable not only to fuel testing, 
but also to a study of the change in engine cycles upon 
efficiency and knocking. 


The compression ratios as indicated by a revolution 
counter on the worm which raises or lowers the head 
were calibrated by direct displacement of liquid. The 
compression pressures were carefully determined at 900 
R.P.M. with this valve timing (Exhaust opens—33° 
before Bottom Dead Center, Exhaust closes—8° after 
Top Dead Center, Intake opens—8° after Top Dead 
Center, Intake Closes—25° after Bottom Dead Center) 
by an Okill gauge and found to be accurately repre- 
sented by the following expression: Compression pres- 
sure in pounds per square inch gauge = 34.25 x com- 
pression ratio—56. : 

For controlling the speed and measuring the power 
output, the engine is coupled to a 50 horsepower electric 
cradle dynamometer of conventional design. Although 
all tests are made with the air-fuel ratio giving maxi- 
mum knock, the air-fuel ratio is always determined by 
direct measurement as a check on the setting made for 
minimum knock. 

The air is first drawn past a hygrometer for deter- 
mining its humidity, then through a Venturi and into a 
large. surge tank to absorb the pulsations of the engine 
so as to give a steady reading on the Venturi. From the 
surge chamber the air passes through an electric heater 
capable of heating the air to 300°F. and then into the 
mixing chamber leading to the engine. 


FUEL HANDLING SYSTEM 
The fuel handling system (Figures 2 and 3) has seen 
many changes during the past three years. The fuel 
under test is fed from a weighing bottle on scales which 
automatically start and stop both at a total revolution 





counter and a stop watch while supplying to the engine 
a pre-determined weight of fuel. Originally the fuel 
was sent from the weighing bottle to a single jet carbu- 
retor. Although such an arrangement had proved satis- 
factory on other engines, the inclosed system for meas- 
uring the air caused extremely bad surging in the intake 
manifold, causing poor jet action and resulting in the 
engine running unevenly, or “hunting.” Furthermore, 
the throttle and needle valve adjustments on the carbu- 
retor were found to introduce variables impossible to 
eliminate. The carburetor was then replaced with a 
small positive displacement fuel pump driven from the 
cam shaft through a Reeves variable speed transmission. 
The pump served merely to meter the fuel and drop it 
into the intake manifold or mixing chamber where it 
was picked up by the air stream. Although rather crude, 
this arrangement produced more satisfactory results 
than the carburetor. 


The next step was to replace this fuel pump with a 
Bosch fuel pump such as used on solid injection engines 
driven directly from the cam shaft. The fuel is fed to 
the pump from the weighing bottle and then sprayed 
through a regulation Bosch injection nozzle into the 
mixing chamber which has a volume slightly less than 
that of the piston displacement. Although designed to 
handle fuel oil, the only changes necessary in the pump 
and nozzle were to replace the springs to provide for a 
much lower injection pressure. 


This fuel feeding equipment has been found most sat- 
isfactory. It handles satisfactorily. fuels ranging from 
distillates to the extremely volatile natural gas gasolines. 
The air-fuel ratio is easily fixed at any desired value by 
the standard pump control which varies the amount of 
fuel injected at each stroke. Furthermore, when the 
air-fuel ratio is once set, it remains constant for all 
speeds, provided the volumetric efficiency of the engine 
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is constant. Variables due to different fuel jets and 
throttles have been entirely eliminated. All tests are 
run at full load, but it should be perfectly feasible to 
throttle the air before it enters the mixing chamber or 
vaporizer and cut down the fuel delivered by the pump 
proportionately if tests at.part load were desired. The 
only inconvenience in using the fuel system as described 
is in starting the engine when the load must be quickly 
applied before the motor “runs away.” 


Figure 3 presents this system diagrammatically. The 
fuel pump is mounted on a bracket and driven directly 
from the cam shaft. Fuel is supplied to it from two 
sources, an outside tank and a bottle on the fuel weigh- 
ing scales. The outside tank is used when warming up 
the engine, while changing the fuels in the fuel bottle, 
or when using large quantities of one fuel. The fuel 
bottle is used when determining the fuel consumption of 
the engine, or when only small quantities of a fuel are 
available, such as in knock rating. Both fuel lines are 
provided with shut-off cocks and drain cocks close to 
the pump so that one line may be drained while the 
engine is running from the other. 


The pump is designed with a constant stroke, and the 
fuel metered by varying the point of cut-off, the re- 
maining fuel being injected back into the supply line, 
rather than through the nozzle. As this produced ob- 
jectionable surging in the fuel line to the bottle, the 
surge chamber was added to absorb these pulses. There 
was still a tendency for vapor lock when using extremely 
volatile fuels, which was eliminated by installing the 
vent directly at the pump, as shown. 

The intake “manifold,” or vaporizer, is simply a cyl- 
indrical chamber 3% inches in diameter and 13 inches 
long, into which the fuel is sprayed. The Bosch spray 
nozzle operates by the fuel pressure, forcing a small 
spring loaded valve off its seat and letting the fuel spray 
into the manifold. The spray angle is 15 degrees. 


COOLING SYSTEM 


The engine is built with separate cooling jackets for 
the cylinder wall and the head. Cooling is accomplished 
by circulating distilled water at a constant rate through 
a closed system. The water entering the block jacket 
is at 120°F. and leaves the head at the exhaust valve 
at 175°F. Oil is circulated from a tank outside the crank 
case under pressure to the bearings and leaves the en- 
gine at 140°F. 

Much has been said in favor of evaporative cooling 
because of the uniformity of temperature automatically 
maintained in the cooling jacket by this means, but 
equally satisfactory results can be obtained by the prop- 
er circulation and control of cooling water. Adequate 
circulation appears to be equally desirable for either 
method of cooling. ; 

In making knock-rating tests the air is heated to 
170°F., the spark is constant at 30° advance, and the 
air-fuel ratio is adjusted to produce maximum knock 
for each fuel tested. This ratio is usually between 12.5 
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Figure 3—Diagram of Fuel System 
for N. A. C. A. Test Engine. 


and 13.3, but may approach 11 to 1 for high benzol 
blends. In all tests the compression ratio is taken as a 
measure of the knocking qualities of the fuel. 


With the motor thoroughly warm and running at 900 
R.P.M. full load, the compression ratio is increased un- 
til knocking becomes distinct. The air-fuel ratio is then 
adjusted to give maximum knock. The compression 
ratio is then lowered until the knocking disappears. The 
compression ratio is again increased slowly until the 
point designated as first audible or incipient detonation 
is reached. This point is perhaps best described as that 
at which the knock changes from a dull rumble to in- 
clude occasional sharp knocks of higher frequency. At 
this point the beam on the dynamometer is balanced, the 
compression ratio noted, a fuel and air consumption test 
made, and all temperatures recorded. Obviously, the 
determination of this point of first audible detonation 
is a matter of the operator’s judgment and can be done — 
satisfactorily only after considerable experience. Even 
then the human variable may be present to a rather high 
degree, but the point of first audible knock closely ap- 
proximates the point at which knocking is first observed 
in the motor car, and for this reason is considered of 
prime importance. 


The compression ratio giving maximum power under 
the same engine conditions is then determined as an in- 
dependent check. As the compression ratio is slowly 
increased it is found that there is a narrow range over 
which the power remains fairly constant at a maximum 
value accompanied by severe knocking. A further in- 
crease in compression ratio reaches a point where oc- 
casional extremely severe knocks are observed, accom- 
panied by a sharp drop in power. This point comes in 
sharply and is recorded as the compression ratio for 
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maximum power. At this point a fuel and air consump- 
tion test is made and all temperatures recorded. This 
maximum power point is almost entirely free from the 
human variable, and since it comes in sharply on most 
fuels, is usually the more reliable test of the two. 


MANY INDICATORS USED 
Stethoscopes, listening posts, thermocouples in the 
head, bouncing pins and indicators have all been tried 
as indicators of first audible detonation, but without 
success. The listening posts and other aids to the ear 
so magnify the noises of valves in the head of the motor 
as to negate their usefulness. The bouncing pin when 


_ used at different compression ratios has been found to 


be affected by the rate of rise of pressure rather than 
by the knock and cannot be used as an indicator of 
knocking under different compression ratios, but only 
as a null-point instrument with all conditions exactly 
the same. In our opinion, the next important step in 
the development of knock testing will be some satis- 
factory method of indicating the point of first audible 
detonation which will be practically independent of in- 
dividual variations in the aural organ of the tester. A 
standard mechanical ear for determining audible detona- 
tion is highly desirable. 

Usually the same benzol or iso-octane value is ob- 
tained by both the audible and the maximum power 
methods of determining the knock rating, but occasion- 
ally fuels are tested which show noticeably different 
knock ratings by these two methods of testing. How- 
ever, it is always assumed that if the same knock rating 
is not obtained by the two methods of test, that there has 
been some experimental error and the tests are repeated. 
If the same ratings are again obtained, the results are 
considered as checked. 

The combustion chamber is at a higher temperature 
when taking the maximum power readings, due to the 
more intense knocking occurring under these conditions. 
This condition is believed to be a major factor in giving 
these different results. This conclusion has been qualita- 
tively verified by testing these fuels at higher engine 
temperatures. It is surprising, not that different results 
are obtained, but rather that the results obtained by the 
two methods check so closely in most cases. 


In making routine tests the primary standards, such 
as blends of benzene and heptane, or blends of iso- 
octane and heptane, are not used for purposes of com- 
parison. Blends of the standard Pennsylvania motor 
fuel and benzene which have been carefully calibrated 
in terms of the pure compounds are used as secondary 
standards. 


The lines shown in Figure 4 representing the relative 
compression ratios at which the different blends knock 
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are drawn through data points obtained in three different 
series of tests more than one month apart. In all cases 
the points fall within 1.5 per cent of the line which is 
drawn as the best curve through the data points, and in 
only three cases do the points fall more than one per 
cent off the line. The routine knock rating tests are 
accurate within the same limits. The compression ratio 
at which normal heptane shows first audible detonation 
under the conditions described is usually about 3.53 and 
that at which maximum power is developed is about 
4.13. Relative to normal heptane, the new ethyl gasoline 
standard fuel as received from the Ethyl Gasoline Cor- 
poration laboratories at Yonkers, New York, shipped on 
October 1, 1929, and identified as “motor gasoline anti- 
knock standard No. 11,” shows a relative compression 
ratio for first audible knock of 1.42 and for maximum 
power of 1.33. This corresponds to an iso-octane value 
of 71 to 72 and a benzene value based on heptane of 
about 65 with a conventional benzol value based on 


Pennsylvania motor fuel of 48 to 49. 


DEPARTMENT OF ENGINEERING RESEARCH 
UNIVERSITY OF MICHIGAN 
ANN ARBOR 


CERTIFIED MOTOR FUEL TEST 


Our Sample No. 


PID, 8 DEG wis bd ava ha eos ckaeusa SES ae 
bearing their identification No. 
was found to have the following properties: 
Gravity "As P. 1. 
A. S. T. M. Distillation (Method D-86—27) 
Initial Boiling Point tA 
5 per cent 


End Boiling Point 
Recovery per cent 
Loss et 
Residue me a 


Knock Rating determined on N. A. C. A. Universal Test 
Engine. 


Reference: Pure Normal Heptane Straight Run Penna. 
(C;Hie) Motor Fuel. 
Relative Benzene Iso- Relative ‘“Benzol” 
Compres- (CsHs) Octane Compres- («CsH) 
sion Ratio Value Value _ sion Ratio Value 


Incipient 

Knock % %o 
Point of 

Maximum 

Power %o % 


This report is concerned solely with the sample as identi- 
fied above without any assurance or inference as, to what 
product the sample may represent, and is furnished with 
the understanding that if this report is to be reproduced 
in any way, no deletions or additions of any kind are .to 
be made. 
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Petroleum Research 
Benefits Other Industries 


Many products have been discovered 
as a result of research in petroleum 


By GEORGE REID 
Associate Editor 


and vapor phase cracking, the production of 

secondary alcohols, and processes for the prepa- 
ration of cheap aluminum chloride and diphenyl are 
among the outstanding achievements of petroleum re- 
search during the past few years. 

Of these developments the announcement of alum- 
inum chloride of low price and diphenyl, also at greatly 
reduced cost, and the transplanting of the hydrogena- 
tion process to this country were of great importance to 
petroleum and several other industries during 1929. 
Of these three developments the hydrogenation process 
is still calculated as to value upon work done in Ger- 
many and experimental work done in Louisiana, and 
it is necessary to await completion of commercial plants 
now under construction before the scope of its influence 
can be intelligently discussed. Aluminum chloride, at 
low price, however, and diphenyl, both of which were 
made available to all industries in 1929, have been 
speedily adapted to many of their possible uses. 

These two chemicals, both of which were necessary 
to petroleum refining companies in order that important 
processes might be developed, were made available 
through the efforts of refinery technologists engaged in 
petroleum research. Coincident with the needs of the 
refining companies involved there were similarly im- 
portant needs existing in several other industries. Their 
preparation at low cost has not only been of great value 
to the refining industry but has been of greater value, 
possibly, to other industries. Important research 
achievements usually are so far reaching that many and 
different types of industrial enterprises are quickly in- 
fluenced by worthwhile developments. 


HY YDROGENATION, late developments in liquid 


T is to A. M. McAfee and Gulf Refining Company 
that the present industrial importance of aluminum 
chloride is due. The widening use of aluminum chloride 
on a large scale is a very recent development in in- 
dustrial chemistry and one of ever growing importance. 
The fundamental reactions of its use and its preparation 





have been known for many years. In Wurtz Dictionary, 
1868, the preparation of the product is described by 
heating a mixture of aluminum oxide and carbon in a 
stream of chlorine. This is still the basis of its manu- 
facture. At Gulf Refining Company’s Port Arthur,. 
Texas, plant two carloads of Arkansas bauxite and two 
carloads of Louisiana salt are consumed each day by 
the aluminum chloride works. The finished product is 
prepared at a cost which permits its sale in car lots at 
perhaps less than five cents per pound. Fifteen years 
ago Doctor McAfee waited six weeks to obtain a few 
pounds at a cost of $1.50 per pound. The complete 
details of its manufacture were published in Tue Re- 
FINER AND NATURAL GASOLINE MANUFACTURER in Au- 
gust, 1929, “The Manufacture of Commercial An- 
hydrous Aluminum Chloride” by Dr. A. M. McA fee. 


In 1877 Friedel and Crafts reported the reaction 
where aluminum chloride unites with a hydrocarbon and 
the unstable and reactive addition product is enabled to 
react in many ways impossible with the original hydro- 
carbon. The scope of these reactions is constantly being 
extended. 


At first the process was limited to costly substances, 
such as the intermediate materials for the manufacture 
of dyes, perfumes and pharmaceticals. During the war, 
however, this reaction was employed to make toxic and 
tear gases; the chloracetophenone now used as a tear 
gas by police in quelling riots is produced by it. Early 
workers applied this reaction only to coal tar hydro- 
carbons, but in 1912 McAfee applied it to petroleum 
hydrocarbons. (Lib. Cit. Industrial Bulletin, A. D. Lit- 
tle, Inc. Dec. 1929, No. 36). 


It is reported that Gulf Refining Company is now 
producing 40 tons of anhydrous aluminum chloride a 
day, most of which is used in the McAfee process for 
converting high boiling oils into gasoline. Advantages 
are claimed for the process, since it is catalytic, over the 
cracking process, which depends upon heat alone. 
Aluminum chloride is efficiently employed as a treating 
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or refining agent for petroleum oils in general, and for 
highly viscous lubricating oils in particular. 


There are many important applications of the chemi- 
cal outside of the petroleum industry. Anthraquinone, 
which is-the basis for vat dyes for cotton and chrome 
dyes for wool, formerly was made from anthracene, but 
is now largely made from benzol, aluminum chloride 
and phthalic anhydride. 


Chloracetophenone, the tear gas, is made from benzol, 
aluminum chloride and chloracetyl. Xylene, aluminum 
chloride and tertiary butyl chloride react*to. produce a 
product which on nitration gives an artificial musk. 


Other musks are similarly prepared; for example, to-. 


luene, aluminum chloride and tertiary butyl chloride 
produce tertiary butyl toluene which is treated with 
more aluminum chloride and acetyl chloride to give a 
body which on nitration gives musk Ambrette. The 
musks are very important perfume materials. 


Hypnone, used as a sleep producing drug, is produced 
by the reaction of benzol, aluminum chloride and acetyl 
chloride. These are but a few examples of the use of 
the product in petroleum refining, chemical warfare, 
manufacture of dyes, perfumes and drugs, but they indi- 
cate forceably the importance and versatility of the 
chemical. With its present reduced price and ayvail- 
ability in quantity, aluminum chloride takes its place 
among our most important heavy chemicals, whereas 
but a few years ago it was a highly expensive and little 
understood rare chemical of the nature of a laboratory 
curiosity. Although its field of usefulness is already 
great, further expansion is certain. 


IPHENYL, known to the petroleum industry as a 

heat exchange or heat transfer medium, was also 
a laboratory curiosity a few years ago. When Dr. 
Francis X. Govers, head of the research department of 
Indian Refining Company, Lewrenceville, Illinois, be- 
gan his work in vacuum distillation and the preparation 
of low cold test lubricating oils three or four years ago, 
he desired a heating medium which would eliminate the 
hazards of molten lead and mercury vapor and the like. 
Diphenyl was ideal for such purposes but existed in but 
small quantities and at relatively high price. Dr. Govers 
perfected the molten lead process which is responsible for 
the cheap production of diphenyl from benzol as manu- 
factured by the Federal Phosphorus Company at 
Birmingham, Alabama, and has patents pending on the 
process for making this chemical. The product, at the 
time of its perfection was little known. In fact, the 
literature provided so little information relative its 
properties that it was given investigation and its char- 
acteristics publicized but recently by John Chipman and 
S. B. Peltier, of the department of chemistry, Georgia 
School of Technology, Atlanta, Georgia. The results 
were published in THe REFINER AND Natura GAso- 
LINE MANUFACTURER, issue of January, 1930, page 98, 
and elsewhere. 
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Diphenyl, which has now been made available in 
quantity at moderate prices, forms the starting point for 
a number of new products which are being developed 
by the manufacturing company. Thus in addition to be- 
ing a heating medium which may be employed to secure 
high temperatures evenly applicable at remarkably low 
pressures, the product has found use by other industries 
and grows in importance. The application of dipheny] 
as a heating medium was discussed in detail in Tue 
REFINER AND NATURAL GASOLINE MANUFACTURER, 
issue of October, 1929, page 63. 


Chief among the new products from diphenyl is a 
series known as the “Aroclors.” These products are 
derived from diphenyl by chlorination. These new prod- 
ucts range from colorless liquids of low viscosity to 
hard, brittle resins. Their properties indicate that they 
are suitable for many purposes such as solvents, high 
boiling lacquer diluents, gums in nitrocellulose lacquers, 
varnish gums, waterproofing agents, plasticizers, soften- 
ers for photographic films, and dielectric oils. One of 
the series, for example, exhibits marked solvent prop- 
erties and a wide range between freezing and boiling 
points and indicates its application for extracting and 
crystallizing, and as an introfier in the penetration of 
impregnating materials. 


The “Aroclors” are perhaps the most important group 
of substances which the Federal Phosphorus Company 
has developed from diphenyl thus far, but they are not, 
however, the only ones. Among the additional products 
perfected are: wetting agents for textile fabrics, foam- 
ing and emulsifying agents and a high-boiling hydro- 
carbon mixture. 


Such developments constitute another example of the 
results of research, first in the perfection of a process 
for the manufacture of a material previously unavail- 
able and then the development from this basic material a 
series of new products which have a wide range of pos- 
sibilities. 


ne ach dared historical data relative the accomplish- 
ments of the hydrogenation process, controlled in this 
country by the Standard Oil Company of New Jersey 
through patent agreement with the I. G. Ferbenindustrie, 
has not yet been released to the extent that an intelligent 
discussion of the process is possible. The Lamp, issue 
of June, 1929, states that research and development 
work has resulted in adapting the hydrogenation process 
to the treatment of fuel crudes or refinery residues, so 
that it is now possible to convert the asphaltic or high- 
sulphur crudes or residues to non-asphaltic, low-sulphur, 
light distillates. It also states that by minor changes in 
the process, the product may be either a straw colored, 
low-sulphur gas oil or a water white gasoline. The 
owners claim that the volume yield of gas oil or gasoline 
is 100 per cent. No mention is made of the fact that 
excellent lubricating oils are manufactured by this 
process in most reports. However, the special, corre- 
spondent of Industrial and Engineering Chemistry, 
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News Edition, Vol. 7, No. 16, page 10, August 20, 1929, 
writing from Germany, states “Hydrogenation under 
pressure can be carried out in such a manner that, de- 
pending upon the kind of catalysts used, gasoline, pe- 
troleum, or lubricating oils can be produced from heavy 
oils, tar, coals, etc., and a 90 per cent yield of gasoline 
is possible, whereas cracking processes (when using 
specially adapted petroleum oils) have thus far given a 
maximum yield of only 60 per cent of gasoline.” 


Current reports in the refining industry attribute some 
splendid results in lubricating oil manufacture to the 
successful operation of the hydrogenation process. The 
writer has seen, in fact, samples of lubricants made by 
hydrogenation in the research laboratories of one com- 
pany whose director of research elucidated on the mat- 
ter of lubricant manufacture by this means. There has 
been a widespread idea in the industry that good lubri- 
cants can not be synthesized. This idea is erroneous. 

The hydrogenation process will not doubt exert an 
important influence upon petroleum refining in the not 
far distant future. By the extensive use of this process 
to meet the consumer demand for the lighter fuels, it 
should be unnecessary to produce heavy fuel in excess 
of the economic commercial requirements, The Lamp 
states. 


VERY important and remarkable development in 

recent years has been in the growth of solvents pre- 
pared from the gas ethylene, which is produced in the 
cracking of gasoline and related hydrocarbons. Most im- 
portant of the group at present from the standpoint of 
the lacquer solvents is the ethylene glycol mono-ethyl 
ether sold under the trade name of Cellosolve. Its prop- 
erties in many ways approach the specifications of an 
ideal solvent. Production of the principle ethylene 
derivities from the past Several years has been develop- 
ing from 10,000 pounds of ethylene glycol in 1922. to 
11,722,798 pounds in 1927. This information is a literal 
citation of material appearing in Chemical and Metal- 
lurgical Engineering, issue of January, 1930, page 59, 
and was prepared from one of the tariff briefs submitted 
before the Committee on Ways and Means in 1929 by 
the Carbide and Carbon Chemicals Corporation. 


This company has been doing a great deal of research 
work with various vapor phase cracking processes, the 
gases from which are employed in chemical synthesis of 
numerous products. One of the latest installations for 
this purpose is that of the Gyro Vapor phase process 
at the Charleston, West Virginia, plant. One of the 
leading anti-freeze solutions now marketed is derived 
from petroleum gases basically. 


Dr. F. W. Rittman, while chemical engineer for the 
Bureau of Mines demonstrated ‘the fact that aromatic 
hydrocarbons can be produced from any type of crude 
and in considerable quantities. The industrial uses of 
aromatic hydrocarbons need little comment. The im- 
portance of an adequate supply of this series, particu- 
larly benzene, toluene, xylene, anthracene and naphtha- 
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lene was brought prominently to public attention during 
1916 through the serious handicap that the World: War 
placed on American textile manufacturers in the matter 
of procuring adequate supplies of dyestuffs. Aromatic 
hydrocarbons are also sources of important chemicals in 
photography and medicinal preparations, not to mention 
their great value as basic material in the manufacture of 
high explosives such as trinitrotoluene (TNT). 


The development of processes by Standard Oil Com- 
pany of New Jersey’ and Empire Refineries, Inc., for 
the production of secondary alcohols from petroleum a 
few years ago marked a decisive forward step in petro- 
leum chemistry and brought to the attention of the in- 
dustry the multitudinous possibilities in a great unde- — 
veloped field for acquirement of new and valuable com- 
mercial products. Recovery of isopropyl and secondary 
butyl, amyl, hexyl, heptyl and octyle alcohols in com- 
mercial quantities from cracking still gases opened the 
way for much more valuable’ development. The details 
of the chemistry and physics of this important develop- 
ment were published in THE REFINER AND NATURAL 
GASOLINE MANUFACTURER, issue of October, 1925, page 
24, “Oil as a Source of Raw Material for Chemical 
Industries,” by Joe E. Meyer. 


The lacquer industry, which is now one of the most 
important chemical industries, was held up in its de- 
velopment because of the high prices in the early days 
and necessarily limited production of solvents such as 
amyl alcohol and amy] acetate, as these were by-products 
from alcohol fermentation. With the development of a 
process for synthesis of amyl alcohol from pentane 
(from cracking still gases, petroleum gas, etc.) the com- 
pounds became more important in the solvent situation. 
Amy] alcohol is produced from cracking still gases in the 
process developed by Standard Oil Company of New 
Jersey and Empire Refineries, Inc. and perhaps other 
processes not yet publicized. 


M ETHANOL is now being successfully manufac- 

tured from waste gases and as a result good quan- 
tities of practically chemically pure methyl alcohol have 
been made available for the manufacture of such ma- 
terials as dimethyl aniline, methyl salicylate, formalde- 
hyde, ec. Solvents Corporation, writing in Chem. and 
Met. January, 1930, page 60. 


It is impossible to follow the applications in detail 
of the many products but recently discovered and ex- 
ploited as a result of research work in petroleum, or 
to trace the value of such discoveries to general in- 
dustry. A single development in a research laboratory 
may often result in great savings to all industry and 
may revolutionize some industry with amazing quick- 
ness. The advent of tetra ethyl lead, a new product 
from a research laboratory, opened up a new market for 
lead metal which reached 2750 tons in 1929, and this 
same product changed the entire aspect of this major 
industry of oil in a bewilderingly short time. 
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E VIDENTLY it has never been brought to the at- 
tention of the refining industry that it can be of mate- 
rial assistance to its customers by providing sales meth- 
ods. The practice is common among scores of other 
manufacturers. The makers of merchandise for the 
hardware dealer has much material which goes to each 
hardware merchant who buys the manufacturer’s prod- 
ucts. That goes through a long list of finished mer- 


’ chandise. 


This condition applies in particular to the refining 
concerns which have no retail departments. The inte- 
grated concerns have been compelled to devise sales 
methods for their own stations. In turn, parts of these 
plans are provided for independent jobbers who sell the 
wares of the integrated companies. 


But the refiner who must depend on jobbers solely 
for distribution has nothing to offer the jobber in the 
way of sales assistance. This refiner has gasoline for 
the jobber and nothing more. Still it is evident that the 
refiner has vital interest in the efforts that must go into 
selling this same gasoline at retail. 

A growing custom among independent jobbers is that 
they are aligning themselves with integrated gasoline 
sources. They admit that national advertising is largely 
responsible for this shift in merchandise. In the final 
analysis they are buying the gasoline of integrated con- 
cerns for the reason that the integrated concern has 
something more than gasoline to offer. National adver- 
tising may be foremost of this additional offer but in 
most cases the sales plans and experience of the inte- 
grated concern goes to the independent jobber, along 
with the gasoline. 

National advertising is beyond the scope of most in- 
dependent refining concerns. Fortunately, however, na- 
tional advertising is not the only sales assistance the 
manufacturer of a product can offer the man who must 
sell it at retail. Literature, sales methods, advertising 
methods and education of service station salesmen are 
the items left to the refiner who can not afford na- 


tional advertising. 

The refiner should realize that the independent job- 
ber is not a merchant of long experience. He needs 
coaching and guidance far more than the hardware 
dealer does. Selling hardware is an ancient business 
compared with the selling of gasoline. There is little 
business experience to be passed from one petroleum 
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jobber to another. Only a few years back, all petro- 
leum jobbers were in some other activity. 


Perhaps the most valuable part of a method for as- 
sisting a jobber to sell is the prestige it will give the 
refiner. The jobber needs the assistance. Aside from 
that, the novelty of such a venture will make a striking 
impression on any set of jobbers. For years they. have 
been accustomed to buy gasoline and get only gasoline. 
For a group of them to learn that a refiner is interested 
in his merchandise after the bill is paid could be little 


less than startling. 


American industry, for all of mass production, finally 
comes to the barrier of selling. Unless it can be sold, 
low cost of production avails little. The refining in- 
dustry may well take stock of this condition and profit 


from it. 


F INAL decree handed down by the United States 
District Court holds that Standard Oil Company of 
New Jersey, Standard Oil Company of Indiana, The 
Texas Corporation, and the Gasoline Products Com- 
pany violated the Sherman Anti-Trust Law in agree- 
ments affecting cross-licensing and sub-licensing of their 
cracking processes—Tube and Tank, Burton, Holmes- 
Manley and Cross. 

Under this decree the companies are enjoined from 
further violation of the law. Stay of execution was 
granted pending an appeal to the United States supreme 
court. The final decree of the district court follows its 
findings of last June. Seventy-seven patents are in- 
volved. This decree throws the cracking situation into 
confusion in so far as the companies involved and their 
licensees are concerned. If the decision is upheld by 
the supreme court many contracts will have to be nego- 
tiated to meet a new condition. The government in 
framing the decree did not ask that the secondary de- 
fendants, the licensees, be adjudged guilty of a violation 
of the anti-trust act. 


' HATEVER the shift in petroleum circies, it 
seems that its refining division is enticed to the peaks 
and beset by temptation. Most recently it has been 
a weakening of the crude price structure. 

Cheaper raw material will benefit the refining division 
of petroleum. It might even result in refinery opera- 
tion at a profit. 


But temptation comes in the likelihood of refinery 
throughput being boosted because of lower costs on raw 
material. That has been the result from similar condi- 
tions in the past. History has such a record of repeti- 
tion in petroleum affairs, that the fear is warranted 
now. 


Whatever the price of crude oil, the cost of gasoline 
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or its amount, its consumption is governed by influences 
outside of petroleum. Records have it that automobiles 
are used regardless of how much gasoline is available. 
The whim of the public, the weather and economic con- 


ditions are at the control as regards gasoline. 


The man who has the policy of a refinery at his dis- 
posal will be acting under the guidance of wisdom 
when he listens to these factors and not the price of 
crude oil, as regards the amount of gasoline he will 
offer. 

Profit is not going to follow the course of those who 
make the most gasoline but of those who sell at a profit 
whatever gasoline they make. 


1 HE battle ax gives way to the rapier. When Stand- 
ard Oil Company of New Jersey announced its change 
in method of pricing gasoline, using the cargo market as 
the base, it was admission that another of the old bad 
methods of selling oils had passed. 


The battle ax plan was to set a price for a whole 
state, or district, using cost at manufacturing point plus 
an average of freight charges as the base. But gasoline 
from California has kept the market along the seaboard 
in a turmoil. 

The way out was to substitute the rapier. Instead of 
a common price for a whole state, there will be differ- 
ent prices, based on cargo cost at the seaboard and 
freight haul to the point of sale. 

The battle ax was and is a wonderful instrument for 
mass action. When it becomes necessary to penetrate 
deeper into business conditions a blade of keener struc- 
ture is essential. 


O PERATION of development shrouded in mystery 
fosters suspicion and dishonorable practices. Discredit- 
able and deceitful fartering of trade information, covert 
and surreptitious exchange of data; and clandestine and 
underhanded swapping of knowledge, is certain to 
follow. Formulas held in the secret files of one com- 
pany are practically always present in the files of com- 
petitive organizations. This material is not pilfered, 
filched or stolen. It is simply disseminated inadvert- 
ently, satisfying the curiosity of conferees interested in 
similar subjects. Sketches of secretly fabricated proc- 
esses in one district soon come to light in all other dis- 
tricts. 

There was once a time not many years ago when a 
secretive person traveled through the industry teaching 
refiners how to blend natural gasoline with straight run 
distillates, garnering one hundred dollars or more from 
each plant visited. And such chicanery was lucrative 
only because of the fallacious reasoning of the industry 
so duped. 


Increasing interest in trade journals of the industry is 
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directly indicative of the interest of those engaged in 
the manufacturing branch of the petroleum industry in 
its progress and scientific development, and denotes a 
growing appreciation of the presentation of technical 
and engineering information. 


There is another sort of value in publication which 
should be stressed, as it reaches further than the value 
to industry alone; and that is the value to the men 
whose work is published, for it is a just means of ac- 
cording recognition to them of their achievements. If 
younger men of the type so needed by the industry are 
to be attracted to it and are to produce their best work 
and thus assure themselves of future happiness and wel- 
fare within the industry, they must be recognized and 
their monetary compensation supplemented by avenues 
provided whereby their fellows may know something 
of that which they have been enabled to accomplish. 
This factor often ranks in importance second only to 
monetary returns with a great many individuals, and is 
first in importance with some. 


In the words of Doctor Willis R. Whitney, director 
of the Research Laboratories of General Electric Com- 
pany, “Publication in some form to bring recognition by 
one’s peers is the nearest equivalent to the artistic paint- 
ing, the beautiful poem, the enduring sculpture, and the 
splendid architecture of other creators. The most 
altruistic and far-seeing leaders realize the importance 
of this encouragement and even those who have never 
analyzed it instinctively feel its value.” 


In the refining industry, particularly, many organiza- 
tions have not yet accepted the known fact that the real 
difference between competitors is a differehce in their 
ability to apply to their own production problems the 
information obtained through research. 


Few indeed. are the research programs wherein there 
is not something publishable, and to the advantage of 
the writer, his company, and his industry, in which cer- 
tain details may be properly withheld as the confidential 
knowledge of the company. In such manner the pro- 
fession is assisted, the company is cited before its fel- 
lows as alert and progressive, and the industry is helped 
toward its goal of reduced operation costs at higher 
efficiencies. 

A contradictory situation in any industry exists only 
through the littleness of its leaders. Such a condition 
contributes largely to the hindrance of progress and to- 
continued inefficiency. 

The best work, and that which has contributed most 
to industrial progress, has come from investigators out- 
side of the industry. These men, with few exceptions, 
were formerly employed in the industry but because of 
lack of means or permission to publicize developments 
for which they were responsible, they found it neces- 
sary or more advantageous both from the standpoint 
of compensation and of personal satisfaction in accom- 
plishment, to contribute to progress as consultants, ad- 
visors, and the like. 

One group of eastern refiners in working together 
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28 years have found through their association with one 
another that not only are secrets non-existant as such, 
but that collective thought and endeavor accomplishes 
more and does it quicker, and at greatly reduced cost, 
than does individual work shrouded in mystery. Even 
process costs may be brought to light and in open dis- 
cussion means are often provided for their reduction. 
Lasting friendships, distrust supplanted by confidence, 
better efficiency of plant operation, standardization of 
tests and specifications, accurate knowledge of stocks of 
all products, and general conditions within the member- 
ship are among’ the advantages accruing from their 
work together. 


The processing secret or the secret processing went 
into the discard years ago. These operators have found 


that the short-cut, the item of economy, the formula of ' 


special products, the special equipment of processing 
at one plant, is always an “open secret” firstly, and 
secondly, that these things are usually inapplicable at 
another plant without modification. There is no corner 
on alertness. 


It might well be said that these refineries have strik- 
ingly indicated that fifty heads are fifty times better than 
one head in most cases. The leader in the application 
of new process shares his experience with his neighbors. 
If the process is unworthy it is discarded. If it is eco- 
nomical and efficient it is adopted by the industry, im- 
proved upon, and those improvements are thrown back 
to the original investigator for his benefit. No one has 
suffered. Where the district was but a few years back 
‘somewhat ineffcient in operation as a refining district, 
it is now, as a district, one of the most efficient in the 


industry. So all have profited. 


That group of refiners comprising the membership of 
the National Petroleum Association has done more to 
expose the fallacy of secrecy in manufacture than any 
other group. Nor have they been exclusive, for their 
plants, chemical, and engineering departments have been 
open to visitors from other districts for years. The 
same experience has been duplicated in the steel industry 
to the profit of the industry in its entirety. 


The work of associations or the programs of depart- 
ments, such as the Division of Refining of the Ameri- 
can Petroleum Institute can be of untold value to the 
industry, provided it has the collective endorsement of 
refining industry executive personnel and the leadership 
of that same group. As stated in these columns last 
month the concentration of effort toward the unriddling 
of many knotty problems yet to be solved can be of 
great value for in all such undertakings and subsequent 
developments the refining industry as a whole will be 
improved in its operating efficiency ; and efficient opera- 
tion of the manufacturing department, after all, is the 
mainspring of existence. To do much, however, it is 
essential that the industry drop the habit of making a 
fetish of secrecy. How well the industry progresses 
collectively is governed by willingness to contribute col- 


lectively. 
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EF UTURE reports of the Bureau of Mines will con- 
tain more complete statistics than in the past. Cer- 
tain sections of the monthly summary of petroleum 
statistics will appear in new and more detailed form be- 
ginning with the January report. Revised forms will be 
forwarded to oil companies by the bureau, with the re- 
quest that their January figures be prepared accordingly. 


The new report will make it possible to trace crude 
oil to the field of origin and provide the industry with 
more accurate information on stocks on hand. Includ- 
ed in the more important changes is provision for break- 
ing up the present item on gas and fuel oil stocks into 
two items, one covering production and stocks of gas 
oil and distillate fuel oils, and the second, production 
and stocks of residual fuel oils. These figures will 
give the industry for the first time a true conception 
of the gas oil stocks in the country, as it will separate 
the potential cracking oil stocks from the residual fuel 
oil figures. Efforts will be made to solve the problem 
of obtaining a figure showing the amount of gas and 
fuel oil consumed in the United States. In California 
a great amount of heavy crude is piped directly into 
fuel oil tanks and sold without processing. 

A change is also contemplated in figures showing 
stocks of crude oil at refineries. Hereafter reports are 
expected to show these stocks by fields of origin, rather 
than by locations of storage. This change will make 
it possible for the industry to know just how much 
crude oil produced in certain sections was in storage at 
refineries. 


‘TD aguanics of gasoline production and crude- 


charge statistics for 1929, 
Per Cent Per Cent 


Gasoline Total 
Gasoline Production, 1929— Barrels From Crude Gasoline 


Straight run gasoline. ...245,019,000 63 56.4 


Cracking gasoline ....... 143,759,000 37 33.2 
Total gasoline from 
CE eo ces xe 388,778,000 pe vi 
Natural gas gasoline..... 45,463,000 a 10.4 
Total gasoline pro. 
SRNR REAR SE Re 434,241,000 
Crude runs were estimated 
and forecast at....... 995,000,000 
Actual crude to stills . . . .987,708,000 


Cracked and straight run 

gasoline from crude was 388,778,000 
Total gasoline production .434,241,000 
Imports of gasoline, 1929 8,868,000 
Exports of gasoline, 1929 61,208,000 
Domestic demand, 1929. .371,852,000 
Total gasoline demand. . .433,060,000 
Total demand was esti- 

mated and forecast at. .*438,000,000 

‘Estimated by H. J. Struth, Staff Economist, REFINER AND NATURAL 


Gasotine MANuFAcTURER, issue of June, 1929, page 55. Correct within 
one per cent. 
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Anti-Knock Motor Fuel from 


Pennsylvania Oil 


By GUSTAV EGLOFF AND EDWIN F. NELSON 
Universal Oil Products Company, Research Department 
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cracking process is the production of motor fuel 

of 50 per cent benzol equivalent by the con- 
version of Pennsylvania gas oil at relatively low tem- 
peratures and pressures. 

It is well known that straight run gasolines from 
Pennsylvania, Muskegon, Michigan, or other paraffinic 
crude oils, are highly knocking during combustion in a 
motor. It is generally believed that cracking gas oil or 
fuel oil from paraffinic crudes will yield motor fuel of 
low knock rating unless one cracks at high temperatures 
under so-called vapor phase conditions. 


(—) NE of the latest outstanding developments in the 


Pennsylvania gas oil of 38° —40° A.P.I. gravity is 
being converted commercially at a comparatively low 
temperature, 925°F., and pressure of about 200 pounds 
into yields of over 65 per cent gasoline having an aver- 
age knock rating of 50 per cent benzol equivalent. 

The quality of the cracked Pennsylvania gasoline thus 
produced is equal or superior to premium gasolines 
which sell from three to four cents a gallon above reg- 
ular motor fuel prices. 

This is shown by a study made of 20 premium gaso- 
lines purchased from filling stations, and their knock 
rating determined in a Delco engine. Twelve of the 
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gasoline samples contained 
an anti-knock chemical of a 
well known brand. Their 
knock ratings, expressed in 
terms of per cent benzol in 
admixture with Pennsyl- 
vania straight run gasoline, 
varied from 45 to 53 per 
cent. Two of the gasolines 
were vapor phase cracked 
products which showed 
knock ratings of 49 and 60 
per cent benzol equivalent. 


The runs tabulated below 
show the results obtained 
with two commercial units 
cracking Pennsylvania gas 
oil to gasoline having a 
knock rating of 47 to 53 per 
ment benzol equivalent. 


Benzol 
Cracking Equivalent 
Unit Run No. Per Cent 
MS ES Our nies aks be 0 103 50 
OS RTE Oe Sega 104 47 
RB RAG SSR eee oe 105 53 
SYS a, ab ig das ws 106 50 
EE VS ane ke cae oe 105 51 
EPEC ARE RG eo ae 106 51 
ey ee ys way 107 51 
DU ok ger bso lias 108 50 
RE alae: Sgn eee 109 51 


The light gas oil used during these operations gave 
the following analysis by the A.S.T.M. method: 


A. P. 3: Geer. 38.4° 
1. BP. 346°F. 
Per cent 
distilled over oF, 
5 436 
10 464 
20 493 
30 520 
40 544 
50 578 
60 614 
70 640 
80 679 
90 716 
End Point 758 
Recovery, per cent 97 


The gas oil was cracked at the rate of 1400 barrels 
per unit per day. The yield of gasoline was over 65 
per cent based on a once throughput of the cracking 
stock. The average benzol equivalent of the cracked 
motor fuel of 425°F. end point, produced during a 
month’s commercial operation, was 50 per cent. 
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SUMMARY OF OPERATION 
1, Throughputs and Yields 


Gas oil charge, barrels per run......... 5583 
Gas oil charge, barrels per day on stream. 1410 
Cracked distillate, barrels per run....... 4589 
Pen cent of gas oil cracked............. 82.2 
Absorption gasoline, per cent of gas oil 
SN MOR Cu ih a eae a aks Bae os 1.8 
Total liquid recovery, per cent.......... 84.0 
Ram COS POT FUN. ew ee ce ce es 75.6 
Coke, pounds per barrel gas oil cracked.. 27.1 
Gas (cubic feet per barrel of gas oil)... 530 
Gas (cubic feet per barrel of gasoline)... 779 
Gasoline (total commercial recovery) per 
er: ee 68.0 
Furnace oil, per cent of charge......... 14.0 


2. Operating Conditions 
Reaction chamber pressure, pounds per 


INES © x dr bs selec. see xe ak 285 
Temperatures °F. 

WU SPS bag e UiEe oy ek 6 os wis bo see 925 
Vapors entering dephlegmator ......... 865 
cc EOI EES OE URC Ly AN 800 
Vapors to condenser .....6....6...... 510 
Furnace (above tubes) ............... 1550 
Furnace (below tubes) ............. 1050 


3. Operating Cycle 
Time from fire to producing cracked dis- 


atte: domes is ais ers ies 3. 2 
Time producing cracked distillate, hours. 104 
Time cleaning pressure stills, hours. .... 14 
Complete cycle, hours ..:3......... . 120 
Per cent of time producing cracked dis- 

I fey is eas ae Bi 86.7 


OPERATION OF THE PROCESS 
The cracking units which operated on the Pennsyl- 
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vania gas oil Consisted of furnaces each containing 72 
steel tubes, four inches in outside diameter with quarter- 
inch walls. The heating tubes were 30 feet long and 
inter-connected with return bends having plugs opposite 
each tube opening. The reaction, expansion or vapor- 
izing chambers were 10 feet in diameter, 40 feet high 
and had walls 2% inches thick. The dephlegmators were 
four feet in diameter and 43 feet six inches high. Each 
cracking unit was equipped with hot oil surge pumps, 
charging stock pumps, recirculating pressure distillate 
pumps and instruments to record the temperatures and 
pressures. 

The gas oil was pumped from storage into the frac- 
tionating tower so as to condense the heavier vapors 
therein and raise the temperature of the incoming oil. 
The charging stock mixed with condensed vapors, was 
pumped, by means of a hot oil surge pump, through 
the heating coil in the furnace wherein the temperature 
was raised to 925°F. The heated oil passed through a 
transfer line into an insulated steel jacketed chamber 
where the coke produced by the cracking reaction ac- 
cumulated, while the vapors passed through a pipe con- 
nection to the bottom of the dephlegmator. The dis- 
tillate vapors flowed from the top of the dephlegmator 
to and through a water cooled condenser, and then as a 
condensate into a receiver. To control the tempera- 
ture at the top of the dephlegmator, a portion of the 
pressure distillate was recirculated, the quantity being 
regulated according to the quality of the cracked vapors 
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desired. The cracked oil was passed into a gas sepa- 
rator, where the dissolved gases were evolved by reduc- 
tion of pressure from about 200 pounds in the receiver 
to 30 pounds. The pressure control of the cracking 
system was maintained by a valve on top of the dis- 
tillate receiver, by allowing the escape of excess incon- 
densible gas. The pressure distillate, largely degassed, 
flowed from the separator to storage. The gas from the 
top of the separator was treated by an oil absorption 
system to recover gasoline therefrom, of which the gas 
contained about one gallon per 1000 cubic feet. The gas 
leaving the top of the high pressure distillate receiver 
was used in different parts of the refinery as. fuel. 


CONTINUOUS TREATMENT 


The pressure distillate produced by the cracking ° 
process was cheniically treated in a continuous manner 
with sulphuric acid, caustic soda and water. This dis- 
tillate was pumped through a mixer fitted with baffle 
plates, at the rate of 2200 barrels per eight hour day, 
wherein it contacted with acid in the proportion of 1% 
pounds of 66° acid per barrel of oil. It then passed to 
acid settling tanks. The acid sludge settled out in the 
two tanks and was drawn Off to storage, ultimately to 
be regenerated. The acid treated pressure distillate 
passed into another tank, flowing counter to a water 
spray. The washed pressure distillate passed to a set- 
tling tank where the water was drawn off from the 
bottom. The distillate flowed into a series of mixing 
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columns, contacting with 6° Baume caustic soda solu- 
tion at the rate of 0.08 gallons of caustic soda per barrel 
of cracked distillate. The mixture of caustic soda and 
pressure distillate passed into a settling tank from the 
bottom of which the spent caustic soda was drawn and 
passed into storage. The treated pressure distillate was 
fed to another tank, flowing counter to a second water 


spray. 


DISTILLATION OF TREATED PRESSURE 
DISTILLATE 


The chemically treated oil was subjected to distillation 
in a pipe still and bubble tower unit, to produce gasoline 
and pressure distillate bottoms.” The chemically treated 
pressure distillate was pumped through heat exchangers 
connected to the pressure distillate bottoms draw off 
line and vapor line. The cracked distillate was raised in 
temperature by the heat exchangers through a pipe coil 
in the radiant section of the furnace where its tempera- 
ture was increased to approximately 380°F. The heated 
pressure distillate passed from the pipe coil, into the 
bubble tower. The gasoline vapors passed from the top 
of the tower to a double pass vapor heat exchanger and 
water cooled condenser, and then to storage. The tem- 
perature of the gasoline vapors leaving the bubble tower 
was closely controlled by pumping a portion of the end 
point gasoline through a spray device at the top so as to 
produce a finished 425° end point gasoline. The un- 
condensible gas from this operation was collected from 
the storage tank and passed to an absorption system to 
recover its gasoline content. From the bottom of the 
bubble tower, the pressure distillate bottoms passed 
through a heat exchanger and to a storage tank. A por- 
tion of pressure distillate bottoms was pumped through 
a separate heating coil acting as a reboiler, in order to 
improve the fractionation and yield of motor fuel from 
the pressure distillate oil. Steam was injected into the 
bottom of the tower. 


The pressure distillate was analyzed as follows: 


CRACKED DISTILLATE 


A. P. I. Grav. 54.5° 
Init. B. P. 78°F. 
Per cent 
distilled over oF. 
10 154 
20 194 
30 236 
40 279 
50 323 
60 360 
70 398 
80.5 430 


The cracked gasoline after treating and rerunning of 


1Editor’s Note: See Refiner and Natural Gasoline Manufacturer, issue 
of February, 1929, page 88 and October, 1928, page 67 and October, 
1927, page 56. 
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the pressure distillate passed all market specifications 
and analysed as follows: 


FINISHED GASOLINE 


Ao PA 59.1° 
Gums (mgs.) 0 (glass dish) 
20 (copper dish) 

Color 30 

Odor good 
Doctor sweet 
Corrosion negative 
Init. B. P. 82°F, 
Per cent 

distilled over °F 
10 142 
20 180 
30 220 
40 250 
50 284 
60 314 
70 344 
80 374 
90 406 
End Point 424 


Benzol Equivalent per cent 50.0 
(Delco Motor Test) 
The pressure distillate bottoms have high utility as a 
furnace oil, Diesel oil or recracking stock. 
The analysis by the A.S.T.M. method follows: 


A. P. I. Grav. 38.4 
Init. B. P. 429°F. 
10 per cent 452 
20 per cent 456 
30 per cent 463 
40 per cent 469 
50 per cent 478 
60 per cent 490 
70 per cent 501 
80 per cent 560 
90 per cent 575 
End Point 655 
CONCLUSIONS 


It has been conclusively shown that in commercial 
practice high temperatures are not necessary to produce 
anti-knock motor fuels of 50 per cent benzol equivalent. 

It has also been shown that high temperatures and 
pressures are not necessary to produce yields of motor 
fuel of over 65 per cent from refractory cracking 
stocks such as Pennsylvania gas oil. 

The volume of gas produced per barrel of charging 
stock or gasoline is low, being 530 and 779 cubic feet 
respectively. 

The cracked distillate is simple to treat to market 
specification gasoline, requiring only one and one-half 
pounds of sulfuric acid per barrel. The treating and 
rerunning losses to produce finished gasoline are 
two per cent based upon the gas oil charge. 
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Vacuum distillation unit running continuously on 

bottoms from shell still battery in preparation of 

lubricant fractions. The rerun tube still is just 
back of the vacuum unit. 


added to the equipment of Independent Refining 

Company at Oil City, Pennsylvania. Rather than 
replacing any older refining facilities these two units are 
employed to supplement former facilities. They effect 
an increase in plant charging capacity and a reduction 
of the cost of manufacturing lubricating oils, and at 
the same time bring about an improvement in quality of 
the products. 

Primarily each unit consists of a tubular retort and 
bubble type fractionating equipment, although one of 
them is a vacuum distillation unit, while the other oper- 
ates at atmospheric pressure. Standing side by side in 
compact lay-out necessitated by the fact that at this 
plant, as in most Pennsylvania refineries, ground space 
is at a premium. The units were constructed by E. B. 
Badger & Sons Company, being designed to fit the par- 
ticular needs of the plant. 

The vacuum distillation equipment operates continu- 
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vie in 1929 two modern pipe still units were 


Vacuum Units 
Lower Costs 
and Improve 

Products 


By GEORGE REID 
Associate Editor 


ously while the other unit, which is essentially a redis- 
tillation apparatus, operates intermittently. Crude at 
this plant, which is part Bradford crude and part oil 
delivered by National Transit and Eureka pipe lines, 
is first processed in the usual manner in four shell stills 
where a light and heavy stream of gasoline, a kerosene, 
and a gas oil fraction is removed. Crude going to still 
number one is first preheated to 175°F. in passing 
through a reflux exchanger mounted at the top of the 
vacuum unit bubble tower. The four shell stills are 
equipped with bubble towers or packed towers, depend- 
ing upon the type of product coming from the indi- 
vidual column. Four additional shell stills are pro- 
vided which are intermittently employed for various 
purposes. Some of them are also equipped with bubble 
fractionating columns. 
3ottoms from the fourth still in the shell still battery 
are removed from the still by means of a hot oil pump 
handling this oil at 450°F. which discharges directly to 
the vacuum distillation unit. This unit operates under 
vacuum, but figures as to the reduction of pressure are 
not available. 

The tube still furnace is equipped with small tubes 
in the tube banks. The convection bank consists of 
tubes of 1% inches in diameter. As the oil flows through 
the coils there is an increase in size of pipe to allow for 
the rate of increase in volume of vapors as the oil and 
vapors pass through the still and come under the in- 
fluence of the reduced pressure. The radiant heat bank 
of tubes is enlarged to pipe two inches in diameter. 
Incorporated in the design of the furnace there is an 
integral steam superheater. ‘Steam is employed in both 
the shell still and vacuum unit processing. 

Oil and vapors from the tube still pass into the 
vaporizer section of the bubble tower where conditions 
for tangential flow are provided. The bubble tower is 
provided with four stripper bubble plates and seven 
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rectifying bubble plates. 
From the top of the tower a 
wax distillate stream is re- 
moved through the reflux 
exchanger and the final con- 
denser which is_pressable 
without cracking. Cylinder 
stock bottoms are removed 
from the lower section of 
the tower. Pressure is re- 
duced through the use of an 
Elliott two-stage steam in- 
Off the side of the 


tower a stream is removed 


jector. 


which is described as heavy a 
automobile stock base that is Sap 
suitable for blending with 
neutral oil to meet specifica- 
tions for motor oil. 
ELIMINATE CRACKING WAX DISTILLATE 
The installation has eliminated the former practice of 
cracking wax distillate which was necessary when this 
fraction was taken overhead from the shell still method 
of processing the crude. The bottoms from the tower 


are pumped out, diluted, filtered, and centrifuged to 


produce a finished bright stock. The vacuum tower is 
seven feet in diameter at the bottom and 10 feet in 
diameter in the upper section with the trays placed 24 
inches apart. Two Taylor vacuum gauges are employed 
and Brown Instrument Company temperature control 
devices. Flow of feed to the unit is controlled by a 





The first “still” at the Oil City plant of the Independent Refining Company 
which saw service between 40 and 50 years ago, is now used as a slop trap. 
The old still is almost hidden from view under a modern still setting 
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Independent Refining Company, Oil City, Pennsylvania, showing crude 
distillation section of the complete refmery 


Foxboro flow controller, and the unit is charged by a 
Worthington hot oil pump, size 7x 3x8 inches. Wax 
distillate passing through the vapor line from the upper- 
most tray passes through the reflux exchanger, then the 
final condenser and is removed by means of liquid sealed 
Byron and Jackson centrifugal pumps. The final con- 
denser is water cooled. Cast steel fittings are employed 
where necessary, but welding has been employed in the 
fabrication of the equipment wherever possible. Exhaust 
steam from the pumps is taken through a steam sepa- 
rator and conducted to the integral superheater in the 

furnace and then into the 
Made-up 


steam for provision of the 


vacuum tower. 
required volume is added 
from the live steam header 
line. 
FLEXIBILITY 

P. S. Tarbox, secretary 
and general manager for 
the company, points out 
that one of the important 
features of this installation 
is its extreme flexibility. 
Control of temperature and 
like conditions is possible 
over a wide range which 
makes it possible to change 
the nature of the products 
derived from the unit’s op- 
eration within a very short 
time. Several side streams, 
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or no side streams, can be removed from the column 
according to the requirements of the operators. 


SECOND TUBE STILL 

Wax distillate taken from the unit is pressed in the 
conventional manner producing wax and pressed dis- 
tillate. The wax is sweated and handled in the usual 
equipment provided for such work. The pressed dis- 
tillate is charged to the second pipe still distillation 
unit, where an overhead stream and a side stream are 
removed as in the case of the vacuum unit. The over- 
head stream is gas oil, and the side stream is a non- 
viscous neutral oil. This product is filtered to make a 
finished oil, the equipment being operated to take off 
whatever portion of the lighter fractions is desired to 
produce a finished neutral oil of desired flash, fire and 
viscosity. Running the pressed distillate to specifications 
is, however, only one of the functions of this second 
unit. 


The unit is employed to reclaim the naphtha from the 
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dilute bright stock after the solution has been filtered, 
chilled and centrifuged. On account of the fact that the 
second tube still is needed so much of the time for re- 
running neutrals, a considerable portion of the naphtha 
recovery work must be done in the four shell stills not 
included in the crude skimming battery. The cost, how- 
ever, of reclaiming naphtha in the tube still is estimated 
to be somewhat less than when the same work is done 
through the shell stills. 

Gas oil produced through operation of the crude skim- 
ming plant and the rerunning processes is taken to two 
Bruin cracking units for conversion into gasoline. The 
company produces two grades of gasoline, usually, one 
of which is U. S. Motor of 60/62 gravity and the other 
corresponds to the new Motor Fuel V specifications of 
the Federal Specifications Board. The light and heavy 
gasoline streams removed from shell stills Nos. 1 and 2, 
and the gasoline produced from the operation of the 
new Bruin cracking units, are blended to make the two 
grades of motor fuels. 


Name General Committee, A. P. I. Division of Refining 


tute meeting in New York, January 9, approved 

the plan of reorganization of the Institute into 
three major divisions of producing, refining and market- 
ing. General committees were appointed to forward the 
work of the various divisions. These committees are 
to meet in New York, February 11. 

Departmental activity of each of the tnree divisions 
functions under the‘general management of the ex- 
ecutive officers acting for the board of directors. 
Institute members may enroll as a member of one 
or more divisions upon payment of an annual fee of 
$2.00. Associate memberships are $5.00 per year. 

Like each division, the division of refining has a 
chairman, a vice chairman and secretary. Twenty-five 
members constitute the general committee of the di- 
vision. Five of these will be appointed annually by the 
board of directors and 20 will be elected by the mem- 
bership. 

W. M. Irish, Atlantic Refining Company is chairman 
of the general committee for the Division of Refining. 
W. R. Boyd, Jr., executive vice-president of the Ameri- 
can Petroleum Institute, is vice-chairman of the Gen- 
eral Committee. Dr. R. P. Anderson, refinery tech- 
nologist on the Institute staff and long connected with 
the American Society for Testing Materials, is secretary 
of the general committee on refining. 

The general committee may create an operating com- 
mittee of seven members which must include the chair- 
man and vice-chairman. Special committees and stand- 
ing committees may be appointed as needed to promote 
the work of the division. Annual meetings of the di- 
vision are to be held at the time and place of the annual 


] ) iste eatin of the American Petroleum Insti- 





meeting of the Institute and a mid-year meeting, if 
authorized, may be held by the division. 


In addition to the chairman, vice-chairman and secre- 
tary the following were appointed as members of the 
General Committee, Division of Refining for the coming 
year: 

R. C. Holmes, The Texas Company. 

J. Howard Pew, Sun Oil Company. 

E. G. Seubert, Standard Oil Company of Indiana. 


K. R. Kingsbury, Standard Oil Company of Cali- 
fornia. 

P. M. Miskell, Empire Companies. 

C. F. Meyer, Standard Oil Company of New York. 

George Legh-Jones, Shell Oil Company. 

E. M. Clark, Standard Oil Company of New Jersey. 

George R. Nutty, Gulf Refining Company. 

Lloyd R. Crawford, Producers & Refiners Corpora- 
tion. 

F. A. Pielsticker, Skelly Oil Company. 

E. W. Isom, Sinclair Refining Company. 

Chas. L. Suhr, Pennzoil Company. 

R. B. Kahle, Beacon Oil Company. 

D. J. Moran, Continental Oil Company. 

Jacob France, Mid-Continent Petroleum Corporation. 

Harry C. Wiess, Humble Oil & Refining Company. 

Axtell J. Byles, Tide Water Associated Oil Company. 

Col. J. H. Graham, Indian Refining Company. 

C. L. Henderson, Vickers Petroleum Company. 

W. L. Stewart, Jr., Union Oil Company. 

C. M. Fuller, Richfield Oil Company. 

A. K. Whitelaw, Standard Oil Company of Kentucky. 

John L. Gray, Shaffer Oil & Refining Company. 
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Doctor Sludge 
Recovered With Chlorine 
In F-C Process 


By J. FIELSCHMIDT AND T. L. CANTRELL 
The Plumbite Recovery Company 


mercial operation at the American Refining Prop- 

erties at Wichita Falls, Texas, for the past year, 
where it has given very gratifying results. This plant is 
consistently recovering approximately 95 per cent of the 
lead sulphide and sulphur used in this refinery, prac- 
tically all of the caustic soda, and at the same time it 
has greatly improved the treating operations. The treat- 
ers have found that they can treat out the various stocks 
in much shorter periods of time, on account of the fact 
that the recovered doctor takes hold of the distillates 
more rapidly, and gives a quicker and sharper break 
than does doctor prepared from new litharge. 

The process was perfected after considerable re- 
search. Some of the most noticeable advantages of the 
process are: 

Very high percentage of lead recovery, generally 95 
per cent. 

Excellent treating qualities of the recovered litharge 
and sulphur. 

Cheapness of lead recovery. 

Rapid recovery of lead sulphide — permitting periodic 
operation of the recovery 
unit. 

Practically no consump- 
tion of caustic soda. 

Simplicity of operation. 

The most conspicuous 
characteristic of the process 
is that the litharge is recov- 
ered directly from the lead 
sulphide in a single opera- 
tion, and, in a form which is 
admittedly superior as a 
treating agent, when dis- 
solved in caustic soda solu- 
tion, to the regular doctor 
made from new litharge. 
This recovered litharge 
would, naturally, be expect- 
ed to exist in a very finely 
divided form, as it is derived 
from the extremely minute 
particles of lead sulphide. 


OD se F-C Lead Recovery Process has been in com- 


Because of the fineness of division of the litharge re- 
covered in the system it goes into solution much more 
rapidly than does ordinary litharge. The recovered 
litharge is well over three per cent soluble in cold caus- 
tic soda solution (18° Baume), is a clean white solid, 
and is free of contaminating materials, such as tars, 
soaps, and scums. 


VIGOROUS OXIDIZING AGENT NECESSARY 

The designers realized the need of using an active 
oxidizing agent and preferably acting upon the lead sul- 
phide sludge in an acid medium to destroy the soaps, 
mercaptides, and other lead compounds. These organic 
lead compounds are not acted upon appreciably in basic 
solutions, and therefore, constitute a loss of lead when 
the recovery is carried out in basic medium. Since lead 
sulphide is a reducing agent, it was at once apparent that 
an oxidizing agent could be used to advantage to oxidize 
the lead sulphide to a lead compound that is soluble in 
caustic soda solution. Of course, the most desirable 
compound that could be derived from lead sulphide 
would be, nautrally, litharge (PbO), and for this rea- 





View showing converter tank (left) and doctor tank at American 
Refining Properties at Wichita Falls, Texas 
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View showing driving mechanism and converter tank at American 


Refining Properties, Wichita Falls, Texas 


son, an oxidizing agent capable of yielding litharge di- 
rectly from lead sulphide, was selected for the oxidizing 
agent in the F-C Process. Chlorine was found to be.the 
most suitable oxidizing agent for the conversion of the 
lead sulphide to litharge because of its peculiar oxidiz- 
ing action when contained in water. Other factors in- 
fluencing its adoption were: Its cheapness, availability 
in convenient containers, its low molecular weight, and 
the ease with which it may be used. Since the ratio of 
the molecular weights of chlorine to lead sulphide is 
approximately 71 to 239, it is evident that a given 
amount of cheap chlorine can recover more than three 
times. its weight of the considerably more expensive 
litharge. 

The installation at the American Refining Properties 
at Wichita Falls, uses chlorine in 150 pound cylinders, 
but, larger consumers of litharge use ton drums, and 
tank cars of chlorine. 


OPERATION OF THE PROCESS 

Briefly, the operation of the plant at Wichita Falls 
is as follows: The spent doctor solution is drawn from 
the three batch agitators and the continuous unit into 
a 5x15 foot vertical settling tank, where the lead sul- 
phide is allowed to settle out of the caustic solution. 
The settling of the lead sulphide is facilitated through 
the use of a traveling steam coil, which serves to hasten 
the separation of the lead sulphide from the oil layer 
on top of the spent doctor solution. Since the oil in the 
“blackstrap” is the agent that causes the suspension of 
a part of the lead sulphide above the caustic soda layer, 
in the top layer, it is only necessary to heat this layer to 
cause a separation of the suspended lead sulphide from 
the oil. As caustic soda solution has no appreciable 
affinity for lead sulphide which is free of oil, the lead 
sulphide settles to the bottom of the tank. Therefore, 
there is a sharp separation of the lead sulphide from the 
caustic soda. Thus, practically all of the caustic soda 
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solution is saved and reused 
in the treating operations, 
The caustic soda solution is 
withdrawn daily for reuse, 
and the lead sulphide is al- 
lowed to accumulate in the 
bottom of the tank. When a 
sufficient amount of lead 
sulphide sludge has accumu- 
lated in this tank to justify 
a conversion, it is water 
washed to free it of residual 
soda, and is then transferred 
to the converter by a small 
steam pump. 


CONVERSION OF LEAD 
SULPHIDE SLUDGE 
The converter is a small 

lead lined tank, approximate- 
ly three feet in diameter and 
seven feet high, and was formerly a blow case. It is 
equipped with a mechanical agitator actuated by a small 
electric motor. The propeller shaft contains three sets of 
blades and the sides of the tank have baffles welded to 
them to break up the eddying effects of the impellers. 
Before starting a conversion, the converter is charged 
with water until about two-thirds full, and then the 
mechanical agitator is started to suspend the lead sul- 
phide in water. While the suspension is agitating, chlo- 
rine is introduced through the perforated coil positioned 
near the bottom of the converter. The rate of introduc- 
ing the chlorine is influenced by the rate of absorption 
in the mixture, which is rather rapid. The amount of 
chlorine admitted to the converter is governed by the 
quantity of lead sulphide contained in the converter, and 
thus approximately 33 pounds of chlorine are used for 
every 100 pounds of lead sulphide being processed. This 
plant recovers 1000 pounds of lead sulphide in three 
hours from start to finish. Of course, the speed of con- 
version depends upon the rate of introducing the chlo- 
rine into the converter. The progress of the conversion 
is noticeable from the change of color of the suspension 
from the greyish white. After. the conversion of the lead 
sulphide sludge to litharge is complete, the agitator is 
stopped, and the contents of the tank are allowed to 
settle for about 15 minutes. 

A sharp separation of the litharge from the hydro- 
chloric acid follows. The acid is decanted to storage for 
further use in a following conversion. The litharge is 
then washed free of acid with several water washes, 
after which it is transferred to a small open top tank 
and is used as needed to make up fresh doctor solution. 
Upon dissolving the litharge in caustic soda at ordinary 
temperatures, the sulphur that is admixed with the lith- 
arge, settles to the bottom of the doctor tank. When 
sulphur is needed in the treating operations, it is blown 
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up and suspended in the doctor before pumping the 
doctor solution to the agitator. 


CONTINUOUS RECOVERY UNITS 

In the continuous systems now being installed, to re- 
cover 5000 pounds ‘of lead sulphide or more per day, the 
settling of the lead sulphide is similar to the operation 
in the plant at Wichita Falls. The lead sulphide, prac- 
tically free of caustic soda, is suspended in water in the 
settling tank, and is continuously withdrawn during the 
conversion, by means of a centrifugal pump, which dis- 
charges the suspension through a series of baffles. In 
passing through the baffles, the lead sulphide is intimate- 
ly contacted with chlorine. After passing the baffles, the 
converted lead is conducted into a separating drum, six 
feet in diameter, and eight feet high. This drum is lead 
lined, closed topped, and has a cone bottom. While in 
the separating drum, the litharge immediately settles to 
the bottom and is withdrawn from the reaction zone. 
The chlorine solution in the separating drum is recircu- 
lated to meet fresh lead sulphide in the bafflles. Chlorine 
is continuously injected into the baffles in order to main- 
tain a supply that is sufficient to convert all of the lead 
sulphide passing through the baffles at any time. 

The continuous system was so designed that there is 
always a comparatively small amount of lead sulphide 
in contact with a large amount of chlorine water at any 
instant, which, of course, hastens the reaction between 
the lead and the chlorine solution. Near the end of the 
conversion, the chlorine supply is shut off in order to 
consume all of the chlorine in the system. The recovered 
litharge is washed in a manner similar to that described 
in the operation of the plant at the American Refining 
Properties at Wichita Falls. There is no lead loss from 
water washings, as all washings are run into a tank for 
this purpose, and any suspended lead settles out here. 
The water washings are reused in the process for sus- 
pending the lead sulphide in a following batch. 
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THE CHEMISTRY OF THE PROCESS 

The chemistry of the F-C Process is very elementary, 
and the reactions involved are easily controlled. There- 
fore, any treater is capable of operating a recovery unit: 
This process takes advantage of the powerful oxidizing 
action of chlorine, which, when dissolved in water, pro- 
duces a very energetic oxidizing agent, chemically 
known as hypochlorous acid (HOC1). It is well known 
that hypochlorous acid is a more vigorous oxidizing 
agent than is either ozone or hydrogen peroxide. It is, 
indeed, one of the most powerful oxidizing agents 
known. When lead sulphide is contacted with hypo- 
chlorous acid; it is rapidly converted into lead oxide 
(PbO) and free sulphur. The principal reactions in the 
process are illustrated by the following equations: 

1. Clht+ HO HOC! + HC1 

2. PbS + HOCI1>PbO + HC1 +S 

The foregoing reactions are carried out simultane- 
ously in the reaction zone. Thus, it is only necessary to 
add chlorine to a water suspension of lead sulphide to 
obtain litharge. The recovered litharge and sulphur are, 
of course, used iri the regular manner in the treating 
operations. Incidentally, the hydrochloric acid formed 
during the conversion can be marketed for enough to 
pay for the chlorine used in the conversion. If pre- 
ferred, the hydrochloric acid can be used on a following 
batch of lead sulphide to convert it to lead chloride, 
Since the 
decomposition of hypochlorous acid is accompanied by 
the liberation of a large amount of heat, it is unneces- 
sary to use steam or other heating agents to accelerate 
the reaction of lead sulphide with hypochlorous acid. 
This factor enables the conversion to proceed without 
-the aid of external heat. 


which makes an excellent doctor solution. 


ECONOMIC ASPECT 
From the operating data secured from the recovery 
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plant at the American Refining Properties, a plant using 
1000 pounds of litharge per day and recovering the 
lead sludge once a week will save the refiner a consider- 
able sum on his litharge bill, as can be seen from the 
following analysis: 


FORRES TEE $3,500.00 
CUPRCOTS es es 1 Treater 
Operating time .......... 1 day : 
Litharge recovery (delivered 
ED oe ekki t es 95 Per cent 
Sulphur recovery ...... 95 Per cent 
Hydrochloric Acid 
Ee ae 90 Per cent 
VALUE OF RECOVERED PRODUCTS 
Litharge (6650 pounds at 8.75c)............. $581.84 
Sulphur (2023 pounds at 2.75c) .......... S63 


Hydrochloric Acid (8.3 tons at $12.00 per ton). 100.80 


$738.29 
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COST OF RECOVERING LEAD SLUDGE 
Chlorine (2345 pounds at 3.95c delivered to 


WEI ccd sv Sank s edie ns epe een eta ees $ 92.61 
Ee EERE POC TR EL. SEO PRO US SE ON Be oe 4.00 
RR ir Bae RED Sey ae rete ae ne To Fats eh 1.03 
|) a OUENS SE ERE ia Mics Papier TRAIN SOE STEIN 1.00 
OUI CRUE aS eect wr io hake os Jagr 9.00 
PO sg kas tie 9 os CORRE A Ce Re es 1.00 
Interest and depreciation (per week) ......... 25.13 


Caustic soda (385 pounds at 3c, to react with 





POR a A aR RaW peel ess cee Tees 11.55 
$141.32 

GROSS SAVINGS 
Value of recovered products ................ $738.29 
Cost of recovering products .............. 141.32 
$596.97 
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The foregoing analysis of the savings being effected 
ly the use of process does not take into account the 
savings resulting from the salvage of the caustic soda 
solution, which, would in some plants amount to as 
much as the saving on litharge and sulphur. But as 
several plants are already effecting this saving without 
using a recovery unit, no credit was taken for the say- 
ings on this commodity. All of the expense of the re- 
covery is charged against the litharge, which is the 
principal object in every lead recovery process. After 
ignoring the savings that would accompany any re- 
covery process, such as caustic soda, gasoline, con- 
venience of sludge disposal, this method of lead re- 
covery yields a substantial income on the lead recov- 
ered alone. The savings in this process are naturally 
higher, since it minimizes the use of such expensive 
commodities as steam, compressed air, and caustic soda. 
Instead of using these expensive agents, chlorine, which 
is cheap, light, very active and efficient, and con- 
venient, is used to recover a higher percentage of lead 
sulphide than is possible with the former agents. 


EQUIPMENT NEEDED 


All of the equipment used. in the installation at the 
American Refining Properties was fabricated from idle 
materials in the refinery. The “blackstrap” settling tank 
was made from an old crude still tower that was no 
longer in service. The converter was made from an old 
blow case by flanging one end so as to permit the 
mounting of the mechanical agitator. A small wash 
tank Was constructed from part of an old tower that 
had been used as a water tank around the plant. A 
small five-horsepower motor was put into service to 
drive the agitator. The plant engineers ingeniously 
utilized the rear end of an ancient “tin Lizzie” for the 
reduction gear. The clutch was fashioned from the 
differential of another small car. A small 4x 6 steam 
pump is used to transfer the solutions in the plant. With 
the exception of a few valves, everything needed was 
already in the refinery in the form of idle materials. 
Thus, it can be seen that the cost of the plant was very 
low and put idle equipment into service. 


TREATING QUALITIES OF RECOVERED DOCTOR 


The treaters at the American Refining Properties 
found that the recovered lead dissolved in caustic soda 
solution was, by far, superior as a treating agent to 
regular doctor of the same strength. For instance, 
parallel tests were run on a heavy naphtha of 41.5 
gravity, produced from a heavy stream from a still 
rerunning cracked distillate from a Dubbs unit. In one 
case, a 600-barrel charge of this stock was treated with 
doctor made from new litharge and required more than 
two hours of blowing to bring this product to a doctor 
sweet condition. About 20 pounds of sulphur was used 
to break out the doctor, and a thorough water wash 
was necessary to free the stock of residual lead sul- 
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CORRECTION 











In the article, ““Novel Features at Hancock Plant at 
Long Beach, appearing in this magazine on pages 118- 
20, issue of January, 1930, the following corrections 
are needed in the first and second paragraphs on page 
120 under the heading “Vapor Recovery System.” 
‘‘When the tank pressure reaches two inches of water, 
the regulator opens to the vacuum line,” should read: 
“When the tank pressure reaches two tenths of an inch 
of water.” 

The second paragraph should read: “All gas is 
metered into the vapor-recovery system from the tanks. 
A vacuum regulator holds a pressure of about 10 inches 
of mercury vacuum on the main gathering line from the 
gasoline and crude tanks. Two 12 by 9 electrically 
driven compressors pick up the gas and boost it to 30 
pounds. The vapor recovery plant was designed and in- 
stalled by The Vapor Recovery Systems Company, 
Compton, California, of which Frank V. Long is presi- 
dent. The plant was built in the shops of the South- 
western Engineering Corporation.” 








phide and doctor. Another charge of the same stock 
was treated with doctor solution of the same strength 
made from lead recovered by the F-C unit, and it re- 
quired only 45 minutes blowing to bring the stock to a 
doctor sweet condition, and required the use of about 
10 pounds of sulphur. The doctor made from recovered 
lead took hold of the stock much quicker, and began 
to break immediately after blowing was started. One 
of the most noticeable differences in the action of doctor 
made from recovered litharge and doctor made from 
new litharge was that the recovered doctor immediately 
gave a heavy black precipitate of lead sulphide, which 
broke out sharply, leaving the oil clean; whereas the 
doctor made from new litharge caused the naphtha to 
undergo a series of color changes ranging from bright 
yellow to a deep red. When the red stage was reached 
a reddish brown flocculent precipitate slowly appeared 
and settled sluggishly. This condition necessitated con- 
siderable water washing to free the oil of coloring mat- 
ter. Undoubtedly the reason for the quicker and more 
thorough action of recovered doctor on the naphtha was 
the fact that it contained in suspension considerable 
finely divided sulphur of a very reactive nature, which 
readily precipitated the lead from the lead mercaptides 
as fast as they were formed into lead sulphide. The oil 


treated with recovered doctor was one shade better in 


color than the oil treated with the regular doctor. 






Fire Prevention and Protection 
In Oil Refineries 


By FRANKLIN L. NEWCOMB' 


M. E. Supervising Engineer tn charge of Safety Inspection Division, 
General Engineering Department, Standard 
Oil Development Company 


HE rare occurence of extensive petroleum fires 

and their comparatively easy control, today 

stand out in market contrast to the experience 
of oil men of 15 or more years ago. The writer’s 
earliest recollection of an oil refinery fire dates back 
some 30 years when, as a boy, he could sit on his 
front proch and look across salt meadows and 
Newark Bay to, at that time, the largest oil refinery 
in the world. For three consecutive days and nights 
fire raged in this refinery with some loss of life, 
much property damage not only to the refinery but 
to shipping in the bay and apparently no effective 
means of combating fires of this nature. The huge 
columns of black smoke, visible both day and night, 
and the huge red tongues of flame licking up through 
these clouds, together with the red glare in the sky 
after darkness shut down, provided an awe-inspiring 
and, at times, a fearsome spectacle. A comparison 
of the enormous quantities of petroleum products 
handled and the relatively negligible number of fires 
occurring today with the comparatively small quan- 
tities and relatively great destruction of 15 or more 
years ago, points conclusively to vast improvements 
made by the industry in recognizing the hazards and 
employing efficient means of prevention and _ pro- 
tection. 

It is the intent of this paper to point out first, the 
essentials of fire prevention in oil refineries and sec- 
ond to cover the principles of adequate protection. 
Since each plant, due to its location, topography of 
the ground, construction, layout, charging stock 
handled, products made and organization of its per- 
sonnel, presents a separate and distinct problem, it 
is not within the province of this paper to make 
specific, detail recommendations, but it is hoped that 
free discussion will follow in which the representa- 
tives of the various plants will point out specific 
things which they are doing both in the line of fire 
prevention and protection. Such discussion will un- 
doubtedly result in many people obtaining ideas 
which, with modifications, they can adapt to their 
own plant conditions, resulting in mutually improved 
conditions. 

Fire prevention in oil refineries has four essentials, 
which are: 
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I.—Design, which includes a clear conception of 
the use or occupancy of the property so as to obtain 
a safe layout with provision for future expansion, 
adequate strength for all structures and equipment, 
and the proper specification of suitable materials. 

[l.—Maintenance of structures and equipment, in- 
cluding systematic inspection to see that they are 
in a safe and fit condition for the service for which 
they are used. 

I11.—Care in all operations where flammable ma- 
terials are handled. 

IV.—Good housekeeping or the maintenance of 
the entire plant in a neat, clean and orderly condi- 
tion. 

The first of these essentials, namely design, is al- 
most a purely engineering function; the second, 
maintenance, is largely a mechanical function®* while 
the third and fourth essentials, care in operations 
and good-housekeeping, are functions of the operat- 
ing personnel. 

Taking up the first of these essentials, namely de- 
sign, it is realized that it does not come strictly with- 
in the province of the fire marshal. However, from 
time to time, extensions are made and equipment 
rebuilt and the fire marshal should have a knowledge 
of the fundamental requirements of design so that 
at such time he can make recommendations to im- 
prove the equipment and reduce the fire hazard. 

A refinery of today, to be designed along modern 
lines, should be systematically planned, with zoning 
of the plant to provide for the different operations 
and providing proper avenues of communication. 
Spacing of equipment should be carefully studied to 
reduce the possibility of fire spread, roadways or 
fire breaks should be maintained between batteries 
of stills, groups of other equipment and at frequent 
intervals in tank fields to permit movement of fire 
fighting equipment and to provide advantageous and 
safe positions to combat such*fires as may occur. 


Refinery construction in general should be fire- 
resisting material. Equipment, including pumps, 
power plant apparatus, boilers, engines, generators, 
exhausters and a multitude of other machinery en- 
tering into the construction of a modern refinery, 
should be very carefully selected with regard to its 
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suitability for the service in which it is to be used. 

Vital agencies in plant operation from the fire pro- 
tection standpoint, such as power and boiler houses, 
water and foam pumps, should be located where 
least exposed to hazard. Ojl piping and control 
valves should be so arranged as to permit of easy 
and ready transfer of petroleum stocks from one 
point to another in case of fire. 

Tanks should be designed carefully with regard 
to specification of proper material, the strength of 
the joints and a reasonable factor Of safety through- 
out. They should preferably be all steel construc- 
tion, including the roof, should be as gas tight as 
possible and should have adequate vents properly 
protected to prevent propagation of flame to the in- 
terior of the tank. The spacing of the tanks should 
be systematic, with reasonable distances between 
shells, allowing frequently for fire banks and pipe 
alleys, and permitting the efficient use of fire fight- 
ing facilities. 

Fire banks, in general, serve two purposes; one 
being to take care of boil-overs from burning tanks, 
and the other to hold the contents of the tank in 
case of rupture. 

Experience has shown that with such construc- 
tion, fires are’ easily cnfined to the tank of origin and 
are also of very infrequent occurrence. 

For the equipment used in processing the oil, such 
as stills and their attendant equipment, treating 
equipment, gasoline recovery equipment, etc., it is 
important that careful and proper design be em- 
ployed both in the form and strength of vessels used, 
in the choice of suitable materials and in the appli- 
cation of proper accessories. Good practice dictates 
that such equipment be built in the open, with brick, 
concrete and steel settings; that steel supports be 
insulated to protect against surrounding fire; that it 
be properly spaced with frequent fire-breaks and 
roadways; that the ground space be broken up into 
units by use of low fire walls; and that such spaces 
be drained by tapped sewers. With modern cracking 
equipment, adequate factors of safety must be main- 
tained. Allowance should be made for the reduc- 
tion in strength of materials due to high tempera- 
ture; additional thickness should be added to care 
for corrosion over a reasonable period of time; spe- 
cial steels and alloys are at times desirable; the use 
of seamless drawn pipe in place of lapwelded reduces 
the risk of failure; reliable recording and indicating 
gauges and thermometers are essential to safe opera- 
tion; and the use of remote control on important 
valves will do much to reduce the fire hazard and 
assist in controlling the equipment in an emergency. 

All processing equipment should have adequate 
means for quickly emptying in case of emergency, 
with proper coolers in the line where hot stocks are 
handled. Special lines and coolers reserved exclu- 
sively for emergencies materially add to the safe 
handling of such equipment and reduce the possi- 
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bility of a serious fire by providing an instantly 
available means of emptying the equipment. The 
design should also provide for easily and conven- 
iently blanking all oil and gas lines connected to the 
equipment. Such blanking will prevent any pos- 
sibility of oil and/or gas entering the equipment dur- 
ing cleaning or repairs, which might become ignited 
causing a fire or explosion. 

All equipment wherein oil is heated or which op- 
erates under pressure should have suitable safety 
valves installed for relieving excess pressures which 
might inadvertently be built up during operations, 
The discharges of safety valves handling oil, flam- 
mable vapors or gases should be led to a safe place 
so as to reduce, to the maximum extent, the possi- 
bility of ignition of the material discharged. 

Electrical equipment should be carefully selected 
and installed. Wiring in buildings and around 
equipment should be in conduit, switches should be 
of approved vapor-proof type or located out-of-doors 
in a safe location. All lighting fixtures in rooms 
where petroleum products are handled and in other 
dangerous locations should be of approved vapor- 
proof type. Where equipment handling flammable 
products is motor driven, the motors should either 
be of approved vapor-proof type or should be located 
in a separate room, with the drive shaft passing 
through a stuffing box in the wall. 

Sewers in a refinery are a vital part of fire preven- 
tion. They should be of ample size, not only to care 
for surface drainage, but to quickly carry away spills 
of oil in case of equipment failure and to handle the 
large volumes of water which may be used in case 
of fire. Such sewers should be equipped with ade- 
quate separators at their outlets to prevent the dis- 
charge of oil which might endanger other valuable 
property if allowed to escape. Such separators 
should be provided with adequate means for recov- 
ering the oil storing it in a safe place. 

Last, but probably. the most important of all, the 
design and layout should provide for adequate fire 
fighting facilities including foam, high pressure 
water, smothering steam and hand and portable fire 
fighting equipment, details of which will be con- 
sidered under fire protection. 

MAINTENANCE 

Considering the second essential, namely, main- 
tenance, it is believed that in addition to the regular 
forces employed in a large plant there should be an 
inspection force, outside the jurisdiction of the plant 
management. 

Where insurance is carried many of the larger 
insurance companies are organized to make such in- 
spections. In the company with which the writer 
is affiliated this work is done by an organization 
within the company itself, over which the plant 
management has no jurisdiction. 

The engineering department of this company has 
a safety inspection division. The function of this 
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An Se 


available in all the 
usual weights and 
sizes, ‘4 to 16 inch. 
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<TONCAN> 


COPPER of 
oF, MOLYBDENUM "© 


IRON PIPE 


FERROUS pipe of far more than ordinary character 



























—made from a true alloy of highly refined iron, cop- 


per and molybdenum. 


A pipe that has proved its unusual corrosion and rust 
resisting qualities in many refineries under the most 


adverse conditions. 


A pipe that has shown a remarkable life in service made 
difficult by the presence of salt and sulphur solutions. 


A pipe that can mean fewer shut downs and lower pro- 


duction costs in your refinery. 


Let us send you the names of some well known refiners 
who are finding that Toncan Iron Pipe is pointing the way 
to real pipe economy where conditions are most severe. 


Write for a copy of “Pipe for Permanence.” 


REPUBLIC IRON & STEEL COMPANY 
YOUNGSTOWN, OHIO 


Birmingham Boston Buffalo Chicago Cincinnati Cleveland Dallas Denver Detroit 
As Protection to You, We Mark It Blue El Paso Los Angeles New York Philadelphia Pittsburgh San Francisco Seattle St. Louis 








106 





division is to make regular systematic inspection of 
fire fighting facilities and other equipment. Regular 
inspections are made twice a year by engineers espe- 
cially trained for such inspection work. This in- 
spection covers all fire fighting facilities, including 
foam, high pressure water, steam, etc. In addition 
to inspecting the general fire protection facilities 
mentioned above, attention is also directed to gen- 
eral condition of tankage, vent screens, power lines, 
fire banks, general building construction and other 
conditions of a like nature. 

All defects are repaired at the time of inspection. 

This safety inspection force also covers the in- 
spection of cracking equipment, which is made three 
times a year and constitutes in general a thorough 
mechanic and physical test of all parts of the equip- 
ment. 

The inspector of cracking equipment has the au- 
thority to order the immediate renewal of any part 
which he deems unsafe, or to shut down the equip- 
ment, and such order is obligatory upon the plant 
management. 

In this work of inspection and insuring proper 
maintenance, records are kept of rates of corrosion 
of equipment, thus giving valuable data for estimat- 
ing the life of similar equipment and giving ample 
notice of renewal so that parts or material may be 
ordered in advance and repairs made with a min- 
imum loss of time. 

The total annual expense of operating such an in- 
spection force as briefly outlined is a small fraction 
of one per cent of the value of the property pro- 
tected. It is believed that any company, large or 
small, can have such inspection to insure safety and 
minimize fires and subsequent loss, at so low a cost 
as to be entirely practicable. 

Such outside inspections should in no way relieve 
the local management of the responsibility for con- 
stant inspection and repairs. Inspection of all equip- 
ment by qualified and competent inspectors should 
be made during each cleaning period and all defects 
found should be remedied before resuming operation. 
It should be obligatory on each member of the op- 
erating personnel to report in writing any leak, de- 
fects or unsafe condition noted during operation and 
equipment should not be put back into operation 
until all such conditions have been corrected or 
passed upon by competent authority designated for 
such a purpose, who should preferably be a member 
of the administrative force. 


CAREFUL OPERATION 

Our third essential—proper care in all operations 
where flammable materials are handled — deals 
largely with the human element. 

The selection of careful men to have charge of 
operations and the proper instruction of personnel 
of the plant in the safe methods of operation are 
probably of greater importance in preventing fires 
than any other single factor. Carelessness invar- 
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iably leads to unsafe conditions, with greater chance 
_of ignition of flammable products. 
Rules for safe operation should be made and no 


infractions permitted, such as the use of short-cut 


methods, etc. All violations of these rules should 
receive suitable discipline and continued failure to 
comply should result in discharge for the safety of 
the remainder of the personnel as well as that of the 
plant. 
GOOD HOUSEKEEPING 

The fourth essential—good housekeeping—can be 
mentioned briefly, but its importance must not be 
It is quite a necessary item in fire pre- 





minimized. 
vention. 

In the early part of the paper good housekeeping 
was defined as “The maintenance of the entire plant 
in a neat, clean and orderly condition.” Pride in the 
plant, with a consequent high morale among the op- 
erating force, is the only way in which good house- 
keeping can be maintained. Conversely, good house- 
keeping in the plant clearly indicates the success 
with which the plant manager has impressed his 
force with habits of carefulness. The avoidance of 
waste by looking after the little things helps much 
toward successful operation as well as maximum 
safety and minimum fire risk. 

FIRE PROTECTION 

The second part of this paper deals with fire pro- 
tection which subdivides into two parts, namely: 
Fire Fighting Facilities. Organization for Combat- 
ing Fires. 

FIRE FIGHTING FACILITIES 

The first of these subdivisions—fire fighting facili- 
ties—is divided into four classes: (a) high pressure 
water systems; (b) steam smothering lines; (c) 
foam systems; (d) hand and portable extinguishing 
equipment. 

(a) High Pressure Water Systems: The distribution 
of high pressure water for fire purposes should be 
separate from the low pressure water system used 
for utility purposes. The taking of utility supplies 
from the high pressure system should not be permit- 
ted, except in special cases, and then only in limited 
quantities. 

The source of water supply should be unlimited, 
if possible, and at least equal to 24 hours’ maximum 
pumping capacity. The use of booster pumps be- 
tween low and high pressure systems should be en- 
couraged where such systems parallel one another. 
Pumps in fire service should be well distributed. 
Distributing lines should be looped to minimize in- 
terruption due to breaks; hydrants should be placed 
at frequent intervals and hose threads should con- 
form to those in use by the nearest large city fire 
department, so as to enable the use of their equip- 
ment if necessary. An ample supply of hose is es- 
sential. The use of stationary play nozzles for spe 
cial risks, on docks or the tops of high structures, is 
strongly recommended. Large sized lines and an 
adequate number of pumps of ample capacity are the 
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criterion of a successful system. Careful layouts with 


provision for extension to cal construction cannot 


be too strongly éemphasized:** ¢- 


steam smothering depends on an adequate supply of 
steam of fair quality. Controlled connections to oil 
pump rooms, gas exhauster houses, receiving or tail 
houses of still batteries and the like is good practice. 
Frequent steam hose connections around refinery 
equipment handling hot oil are essential. 


Certain work done by H. H. Hall of the Standard 
Oil Company of California would seem to indicate 
that steam smothering connections to large oil stor- 
age tanks are of questionable value. Yet, at the 
present time, the writer would hesitate to. recom- 
mend either omitting them from new construction 
or discontinuing their use where at present installed. 
However, it is his opinion that steam smothering is 
the least effective means of ‘combating tank fires 
and where complete protection cannot be furnished, 
would prefer to see them as the first item to be 
eliminated. 


(c) Foam Systems: Foam systems should follow in 
design the approved practice now well recognized 
in the industry and carefully outlined by the Na- 
tional Board of Fire Underwriters. The design of a 
foam system should be handled only by competent 
engineers, who are thoroughly familiar with refinery 
risks, who have had previous experience and who are 
thoroughly familiar with the necessary requirements. 
Within the past few years, foam generators, employ- 
ing a supply of dry powder and high pressure water, 
have been developed and rapid strides made in their 
improvement. It appears to the writer that for cer- 
tain risks, well grouped and where the distance to 
the furthest located risk is not great, they may at 
times be used to advantage and with a saving in 
initial cost and some slight decrease in maintenance. 
But where employed, care should be taken to see 
that the supply of dry chemical is sufficient to give 
as much foam and, consequently, as much protection 
as would be afforded by a wet system designed in 
accordance with the present accepted formulas for 
quantities of solution required. The writer is firmly 
convinced that adequate supplies of foam generat- 
ing materials, ready for instant application, are es- 
sential for proper protection’ and that at present 
there is a tendency, in the face of past experience, to 
place too much weight on the quantities of chemicals 
used in extinguishing test fires in low tank rings, 
where conditions are not comparable to those which 

May prevail under actual fire conditions in a refin- 
ery or tank farm. It is always well to bear in mind 
that a surplus of fire fighting facilities is a blessing 
but that a shortage may result in a holocaust and 
Tesult in the loss of the plant. Inadequate and un- 
der-designed systems will probably work under 
favorable conditions but conditions are not always 


a. nM 
(by; Steam Smothering Lines The effectiveness of 


homes, it may be necessary to have a separate or- 
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favorable or ideal. The well established formulas 
and rules regarding quantities of foam solution and 


~ of application required are intended to combat 


‘adverse condition rather than the favorable con- 
pr al and are much the safest to adhere to in de- 
signing foam systems. 

(d) Hand and Portable Equipment: All of the ap- 
proved hand and portable fire extinguishing equip- 
ment on the market has its place in the protection 
of oil refineries and is an essential adjunct to the 
larger central high pressure water, steam smother- 
ing and foam systems. It does not appear necessary 
to enumerate the various types of hand and portable 
extinguishers and their application, since they are 
so thoroughly covered by the “Regulations of the 
National Board of Fire Underwriters for the In- 
stallation, Maintenance and Use of First: Aid Fire Ap- 
pliances.” 

In addition to the above, it is of assistance in 
combating fires if hose houses are supplied with: 

Extra spanner wrenches, _ 

Hose clamps (for repairing breaks in hose), 

Picks, 

Shovels, 

Buckets, 

Lengths of one-half-inch rope, 

Extra hose gaskets, 

Axes, 

Crowbars, 

Metal shields for protecting men from heat, 

Fireproofed blankets, 

Wooden troughs for protecting hose passing over 
hot pipe lines, 

Extra hydrant wrenches, 

Tapered wooden plugs of various sizes for plug- 
ging broken pipe lines, 

Bags filled with clay for repairing broken fire 
banks or walls, or for constructing emergency banks 
to prevent spread of oil. 

Commenting in general on the above, all of the var- 
ious classes of fire fighting facilities are applicable. 


ORGANIZATION FOR COMBATING FIRES 


The second subdivision — organization for com- 
bating fires—is a matter which must be given in- 
dividual study for the plant concerned. 

In each plant, however, small, there should be a 
well trained and organized fire fighting force under 
a competent head with efficient assistants. This 
force should be formed of the regular employees and 
should be subject to fire drill. 


In small plants and where the workers live close 
to the refinery, the fire fighting force may be subject 
to call night and day, and so divided among the 
force that part are always on duty in the plant. In 
larger plants, or plants remote from the workers’ 
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COOPER-BESSEMER 


OU’VE heard the time-honored arguments in 

favor of 2-cycle engines—lower initial invest- 
ment, simpler construction, lower operating and 
maintenance costs. 


And you’ve heard for years that 4-cycle engines 
run more smoothly, more steadily, and with less 


fuel gas. 


Consequently, when engine-buying time comes 
around, you find yourself face to face with this 
question: Shall we buy from a 2-cycle builder or 
from a 4-cycle builder? 


Today—because the leading 2-cycle builder and 
the leading 4-cycle builder have joined forces for 
greater service to this Industry—your problem is 
answered: You realways safe in choosing a Cooper- 

_ Bessemer. Buy the type that suits your purpose 
best! 





Our District Representative will 
gladly tell you about these improved 
engines or mail you new bulletins. 


THE COOPER-BESSEMER CORPORATION 


Formerly The C. & G. Cooper Company and The Bessemer Gas Engine Company 
Mount Vernon, Ohio Grove City, Penna. 
Branches in all principal cities 
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ganization for each shift. In some of the largest 
refineries, it has been found advisable to zone the 
plant arid have an organization complete for each 
shift in°each zone with a person in charge of fire 
fighting in that zone and who is supreme ir author- 
ity, even though help is called from other zones, but 
who becomes sub-ordinate when called to assist in 
another zone. 

However, there are as many feasible different 
methods of organization as there are different plants. 
The writer feels that if a number of those present 
will at the conclusion of their paper get up and de- 
scribe the form of organization in their plant, all of 
us may benefit by learning something which might 
improve his own organization. 

Let us always remember that the utmost prompt- 
ness in applying whatever fire fighting facilities the 
plant possesses constitutes the important element in 
fighting an oil or any other fire. Hence an effective 
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organization is just as necessary as adequate equip- 
ment, and without it the equipment may be prac- 
tically useless. 
CONCLUSION 

t is believed that the above specifies ‘concisely 
some of the outstanding features which should be 
considered from a fire prevention and protection 
standpoint in designing,. building, maintaining and 
operating an oil refinery. Adherence to a few of the 
fundamental principles will give considerable pro- 
tection. In the foregoing there is no attempt at a 
definite specification for fire prevention or protec- 
tion. Such as is given represents only a summary 
of good practice deduced from long experience in 
refinery installations ranging from very small to 
very large. The factors of proper design, mainten- 
ance and inspection can be stated with confidence 
to effect not only the cheapest construction in the 
long run but also to greatly reduce the fire risk. 


Special Products Require More Working Tanks 


tankage, especially working tank capacity, is an 

an important adjunct to efficient refinery opera- 
tion. In the eastern refining district where a large num- 
ber of old refineries have been installing modern tube 
still and bubble tower refining equipment during the 
past two or three years, which in practically every in- 
stance has resulted in an increase in plant charging ca- 
pacity, the problem of working storage has often be- 
come acute. In fact, with many plants, the completion 
of newly erected refining facilities has resulted in a 
lowering of charging capacity simply because sufficient 
working tanks were not provided to take care of the 
additional production and to handle fractions not 
prepared by the old distilling equipment. 

In visiting some 30 or 40 of the refineries in the east- 
ern section each year for the past three years it has been 
noticed all to often that 
adequate working tanks 
were not considered in 
the expansion program 
at many refineries. Un- 
der such conditions the 
refiner finds himself 
blessed with more crude 
contracted for, greater 
efficiency of refining fa- 
cilities, but cursed with 
additional products to 
handle, greater quanti- 
ties of some fractions 
and not nearly enough 
working tankage to per- 
mit operation of his 
plant at the capacity for 


[D csssee the fact that it is often overlooked, 





of run-down tanks must be erected. Here are two 
dozen in service at the pliant of the Elk Refming 
Company, Charleston, West Virginia 


which it was designed. And at most refineries in this 
district plant site space is at a premium. It is probably 
the only district in this country where tanks are occa- 
sionally double-decked because of lack of room and the 
high cost of yard space. Many of them can not expand 
the plant site because of the congested nature of indus- 
try or the topography of the district. Just why this 
phase of the expansion has sometimes been overlooked, 
is not known. It does, however, appear regrettable that 
some refineries have large investments in excellent mod- 
ern equipment and then are unable to utilize such fa- 
cilities to the extent contemplated simply for the reason 
that insufficient working space is provided in the 
storage department. 

Many of the refiners of the east are special- 
ists in» the preparation of premium grade and 
specially prepared naphthas and solvents. Where 
such work is profitable, 
as it is in this district, 
special fractionating 
equipment is justified. 
Following that, however, 
run down tanks must be 
provided to handle each 
product manufactured. 


A tank for each prod- 
uct is a cheap investment 
and a necessary one, for 
otherwise the plant 
throughput and yield can 
only remain the same as 
it was previous to the 
installation of improved 
crude running facilities. 
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Gillispie & Moran's gasoline plant started operating with three compressors 
in 1928, to be expanded to 18 machines inside a year 


Absorption Oil Consumption 
Low at [his Plant 


By J. C. ALBRIGHT 


tion 15-7-4, Pottawatomie County, Oklahoma, 

operate what is in all probabilities the largest 
privately owned gasoline plant in the Mid-Continent. 
They began operating this plant on May 2, 1928, with 
only three Clark 200 horsepower double acting engines, 
but almost before they turned those engines over, they 
had enough surplus gas to justify the purchase and in- 
stallation of five more of the same kind, together with 
four of the 195 horsepower super two’s. About the mid- 
dle of the summer of 1929, there was more gas avail- 
able, much more than could be crowded through this 
equipment, so purchase was made of six more of the 
200 horsepower engines, and they had to step over into 
the next quarter-section to find a place to put the build- 
ing in which to house this new equipment. And the end 
of additions is not yet in sight. Eight of the 200’s are 
among the first engines that Clark Brothers built of 
this type. 

Their gas is produced from the Hunton, Simpson and 
Wilcox sands and there are around 75 wells, casinghead, 
trap and flow tank connections. About 18 million cubic 
feet of gas is handled by the 14 200’s, and around four 


(5 tion 157 & Moran, with a plant down in Sec- 


million feet is well pressure gas. The.four 195’s are 
used to boost gas back to the field where it is used by 
several gas lift plants. All the “compressor gas” is 
brought in through five National scrubbers, and is dis- 
charged through five sections of Griscom-Russel bentube 
coolers, being delivered from there to three Newton 
bubble type absorbers. The gas leaving those Newtons 
contains around 35 gallons per million cubic feet, as 
determined by charcoal tests. 

The oil is circulated by Union centrifugal, motor 
driven pumps. After leaving the pumps, the oil passes 
through three sections of Bentube sections, placed in the 
cooling tower, leaving at a temperature of 100 degrees. 
This high temperature enables them, with their par- 
ticular gas, to throw off the propane, iso-butane, and a 
part of the normal butane, which is not desirable to be 
extracted by them. After passing through the absorb- 
ers, the oil is sent through 12 sections of heat exchang- 
ers, which are the Tulsa type 12%4-inch casing with 
112 one-half-inch tubes. From the heat exchanger, the 
oil is prepared for the still by passing through four 
sections of Tulsa type pre-heaters. 

The use of four sections, instead of the usual two, 
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Back perches on the 
shoulder of the refiner 
who has a crude, the 
gasoline from which 
has naturally a high 
anti-knock value 


Dubbs cracking 
makes any refiner lucky 
A refiner with Dubbs 
units need not seek a 
special crude or a Spe- 
cial charging stock 





















He can make a gaso- 
line of good anti-knock 
value and excellent 
volatility from any stock 


Dubbs takes his low- 
value by-products from 
any crude and produces 
the maximum yield of 
high-value gasoline | 











Universal Oil Products Co 


Chicago, Illinois 





Dubbs Cracking Process 


Owner and Licensor 
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allows the oil to become heated more uniformly, and 
relieves the still of a lot of the over-load which would 


attain otherwise. 


HEAT OIL UNIFORMLY 

One of the most unusual features of this plant, is 
the small amount of mineral seal that is used in pro- 
cessing the gas. The oil is made by the Shaffer Oil 
& Refining Company. Since the beginning, the average 
oil consumed by the plant has been .003125 per cent, 
and figuring their net tank car loads as production, 
which .is now an average of 25,000 gallons, they use 
78.125 gallons per day. This is accounted for by the 
fact that there are absolutely no leaks showing around 
the plant, the plant lines, pumps, absorbers or coolers. 
The oil which is entrained in the gas leaving the ab- 
sorbers is knocked down in residue scrubbers, and re- 
turned to the system. The gasoline vapors leaving the 
still, and sent through a Tulsa type dephlegmator, which 
is direct water cooled. 
The water being used is 
cooled through two 
three-pass Bentube sec- 
tions. All heavy ends’ 
knocked down are back- 
trapped to the fat’ tank. 
The _ properly cooled 
vapors leaving the de- 
phlegmator, are con- 
densed in two three-pass 
condenser sections, go- 
ing directly to a combi- 
nation accumulator and 
water separator, which 
is placed along side the 
fractionating column. 
The water is trapped off 
to the hot well, and is 
used for boiler make up. 

The gasoline is pres- 
sured through the frac- 
tionator without the use 
of pumps, and is pro- 
cessed to grade “AA.” 
Leaving the column, the 
gasoline is sent direct to 
the treating system, 
which consists of two 
verticle tanks, one the 
treating tank, and the 
other the settling tank. 
The treating solution, 
which is calcium hypo- 
chlorite, is pumped into 
the treating tank through 
a contacter, which is an 
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adaption of four-leaf clover design agitator plates 
placed in four-inch flanges. The leaves of the plates 
are turned to act like propeller, thoroughly mixing the 
gasoline treated with the solution. 

The power to operate the motor driven pumps is 
generated by their own equipment. They have a 110 
horsepower Miller engine belted to a 93 kva generator, 
which furnishes power for all the pumps, lights for the 
plant, and employees houses, and also for the conven- 
ience of automobile battery recharging, and operating 
radios. If the Miller engine should need repairing, 
there is a four cylinder Clark drilling engine directly 
connected to a 75 kva generator. This auxiliary room 
is spick and span, and seemingly runs itself, for during 
a couple of hours spent at the piant, no one went near 
the power equipment. 

The operators have developed a water supply for 
themselves near the plant. During the extremely dry 
summer, water was at a premium, and a search was in- 

stituted for a permanent 


water supply. Wells 
were drilled near the 
main engine room, and 
steam pumps were in- 
stalled. A few days be- 
fore these photographs 
were taken, a heavy rain 
fell, which helped aug- 
ment the available wa- 
ter, even to the mud 
puddles in the yard. 
These people have a way 
of getting along with 
everybody. While the 
writer was at their plant, 
numbers of leasemen, 
gaugers and other em- 
ployees of the various 
producing companies 
came by to say hello, to 
kid the fellows and to be 
kidded. One bunch of 
fellows had a Ford full 
of water melons. Genial 
Paul Shaffer was “one 
of the boys,” and that 
spirit is one of the rea- 
sons why the company is 
successful. For, unlike 
many gasoline plants, 
the production men and 
gasoline plant employees 
realize the harmfulness 
of being at cross pur- 
poses generally. 


Gasoline pumped through the continuous treating system is contacted with the 
reagent in a ‘contactor’ which is an adaptation of four-leaf clover design mixer 
plates in four-inch flanges 
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Unlike any other SMITH Welded vessel in de- 
sien, but like all the others in the accuracy of 
t § construction, this SMITH Welded Cracking Still 
; [fitted easily and simply into the place designed 


SMITH CORPORATION 
; General Offices: Milwaukee, Wis. 

: OIL AND GAS FIELD PRODUCTS DIVISION 
District Offices at: New York, Tulsa, Houston, Los se 4 
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Peruvians 


Pioneered American Refining 


+ 


By R. E. LEIGH 


before Colonel Drake drilled his first well in 
Pennsylvania. Perhaps archaeologists may 
be able to determine definitely whether it had its be- 
ginning thousands of years past, in Inca times, or 
merely a few hundreds of years ago, after ruthless 
conquistadores had overthrown the greatest and 
most enlightened aboriginal rulers which the West- 
ern Hemisphere produced; but relics remaining on 
the ground at the site of what undoubtedly was the 
first refinery in the New World indicate to the lay 
mind that it had its origin certainly as early as pre- 
colonial days, if not actually before the conquest. 
Geographical nomenclature seems also to prove 
that oil was being refined near Talara, in Northwest- 
ern Peru, when the Spaniards first arrived, 400 years 
ago, as, when they came to name the locality, they 
called it La Brea, meaning “The Pitch.” Pitch or 


fie Peruvian oil industry was hoary with age 


tar, in this locality at least, was a product of the re- 
finer’s art and not a product of nature, as at La Brea 
or Pitch Lake, Trinidad, and La Brea Pits, in Los 
Angeles, California, which the Spanish explorers also 
designated by their word for pitch or asphalt. Ap- 





Metal vat used at La Brea refinery during Spanish colonial time. Note 
the asphalt remaining in the bottom of the vessel. Charles D. Stough, 
drilling superintendent for the International Petroleum Company, is 


standing in the background 
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parently, the early Spanish adventurers used a dif- 
ferent word—mene, meaning seepage—in referring 
to occurrences of crude oil, as at El Mene and Mene 
Grande, in Venezuela. They were not particularly 
interested in crude petroleum, for which they had 
little or no use; but they did have a most pressing 
need for pitch, for caulking their boats. 

Pizarro and his followers made their first landing 
in what is now Peru at Tumbez, about 100 miles 
north of Talara and La Brea, in 1527 or 1528; and 
explored the surrounding country in 1532. Had 
they found crude petroleum, they probably would 
have applied some such word as mene; but, finding 
pitch in its finished state ready for caulking the 
seams of their boats, they employed the more signifi- 
cant word brea. 

The founders of the Peruvian refining industry 
whether Indians or Spaniards, seem to have no use 
for the lighter constituents of petroleum, which they 
burned off and destroyed in order to obtain a heavy 
asphaltic residue. Their plant was probably a very 
important industrial unit in its day, as operations 
were conducted on a much wider scale than was 
usual among primitive peoples. 
From the fact that the remains 
of several dozens of the vessels 
used in their refining process are 
preserved, we may infer that 
they probably used several hun- 
dred of them when the plant was 
being operated full blast. 

From these relics, earthenware 
pots about two feet deep and 18 
inches wide at the mouth, many 
of which still contain an asphaltic 
residuum at the bottom, we may 
reconstruct their refining process. 
Presumably it was their practice 
to fill these pots with crude pe- 
troleum bailed from ditches and 
pits excavated in the vicinity, and 
then set fire to the oil and allow 
it to burn until all the volatile 
fractions had been burned off, 
leaving a heavy asphaltic residue 


finished product, and doubt- 


at the bottom. This was their 
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Liberty Oil Company 

Maple Leafe Oil and Refining Co. 
Magnolia Petroleum Corporation 
Medway Oil and Storage Co., Ltd. 
McColl Bros., Ltd. 

Marland Refining Company 
Manhattan Oil Company 
Mid-Continent Petroleum Corporation 
Olney Oil and Refining Company 
Ouachita Valley Refining Company 
Panhandle Refining Company 
Primros2 Oil & Refining Company 
Pierce Petroleum Corporation 
Peppers Gasoline Company 

Peerless Oil & Refining Company 
Root Refineries, Inc. 

Rock Island Refining Company 
Shaffer Oil & Refining Company 
Sinclair Refining Company (Maine) 
Sinclair Refining Company (La.) 
Skelly Oil Company 

Shreveport Producing @ Refining Co. 
Star Refining Company 

Terminal Oil @ Refining Company 
Tonkawa Petroleum Corporation 
Vickers Petroleum Corporation 
White Eagle Oil & Refining Company 
White Star Refining Company 
White Oak Refining Company 
Western Oil Corporation 

Yaie Oil Corporation 






With the complete co- 
operation of their entire or- 
ganization from draftsmen 
and engineers down to the 
construction crews available 
at all times refiners through- 
out the nation are learning 
they can turn over a plot of 
ground to Winkler - Koch 
and a most modern and 
efficient plant in full opera- 
tion will be delivered on, or 


A shipment to Russian Oil Fields demonstrates the extensiveness of Winkler-Koch Service 














Completed and placed in operation in 
102 working days 
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before a specified date. There 
is no doubt as to the comple- 
tion of the undertaking on 
time. The unified responsibility 
in the hands of these engineers 
assures the most modern and 
economical equipment. 


The purchasers of Winkler- 


‘Koch procésses are always 


gratified by how far ac- 
tual performance exceeds 
guaranteed performance. 

If it’s a complete refin- 
ery, or only a single unit 
to be added or remodeled 
—anything a refiner 
might want done, Wink- 
ler - Koch Engineering 
Company can do it. 

Full information of their 


service will be sent on request. 
Write or wire today. 

















Bubble Towers for every type of service 
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A highly efficient engineering staff capable of handling any refinery problem 


WINKLER-KOCH ENGINEERING CO 
Consulting and Construction ongineers 


429 FIRST NATIONAL BANK BLDG 
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Remains of earthen pots used by the Inca Indians in the operation of 
the first refinery in the western hemisphere 


less it was their custom to scrape it out while still 
warm and soft, later to refill the pot and start anew 
with another batch. 

There has been considerable disagreement among 
historians as to whether or not the Incas used ce- 
ment or mortar in their building operations. Per- 
haps these ancient relics might have thrown some 
light on the subject of their controversy, had they 
been considered in that connection. William H. Pres- 
cott, a recognized authority, in discussing Peruvian 
architecture in his History of the Conquest of Peru, 
states that “Many (buildings) seem to have been 
constructed without the aid of cement; and writers 
have contended that the Peruvians were unacquaint- 
ed with the use of mortar, or ce- 
ment of any kind.” By close 
study, a “tenacious mould, mixed 
with lime, may be discovered fill- 
ing up the interstices of the granite 
in some buildings; and in others 
where the well-fitted blocks leave 
no room for this coarser material 
the eye of the antiquary has de- 
tected a fine bituminous glue, as 
hard as the rock itself.” In a foot- 
note, he quotes from Father Ve- 
lasco, author of the History of 
Quito, in describing “an ‘almost 
imperceptible kind of cement’ 
made of lime and a bituminous 
substance resembling glue, which 
incorporated with the stones so as 
to hold them firmly together like 
one solid mass, yet left nothing 
visible to the eye of the common 
observer. This glutinous composi- 
tion, mixed with pebbles, made a 
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sort of macadamized road much 
used by the Incas, as hard and al- 
most as smooth as marble.” 
Apparently, Peru also had good 
roads before the rest of America. 


PRODUCTION METHODS 

One does not need to use his 
imagination to figure out how oil 
was produced in those times, as 
the natives of Ecuador are still 
employing the same age old 
methods ; and it is likely that the 
Peruvian neighbors of their long- 
forgotten ancestors produced oil 
by the same means. This section 
of Peru, like the Ancon Peninsu- 
lar of Ecuador, is productive of 
oil from the grass roots down; 
and oil-bearing sands lying very 
near to the surface were reached 
by digging pits of various depths 
and dimensions. The old pit shown in the accom- 
panying illustration, now half-filled with junk and 
debris left by British operators who succeeded the 
Spanish colonials and preceded the Americans and 
Canadians who now control the La Brea and 
Negritos fields, was about 25 feet long, 12 feet 
wide, and 15 or 20 feet deep. Since heavy rains fall 
on this arid strip of land lying between the Andes 
Mountains and the Pacific shore only about once 
every 30 years, several of these old pits remain in 
about the same state as when abandoned by the 
Spanish colonizers who took over the Peruvian petro- 
leum industry, supposedly from its Incan originators. 

Oil was bailed from these pits by hand; and doubt- 





Excavations from which Peru's first oil was produced 
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For Investigating Gaseous Atmospheres 


Exetosive mixtures .. . unsafe concentration 
of flammable gases . . . The Union Carbide Company 
—U C C—Combustible Gas Indicator provides the most 
satisfactory means of quickly determining the magnitude 
of these hazards. 

The detecting element of the Indicator is placed in 
the atmosphere to be tested. The gas condition is then 
immediately and accurately indicated by the meter needle 
moving over a scale from which desired information may 
be read. Sampling and laboratory analysis, with the 
attendant possibility of error, are eliminated. 

The UCC Combustible Gas Indicator safely and 
satisfactorily determines the presence of a wide range of 
flammable gases and vapors in air and indicates their per- 
centages accurately. 


Write for descriptive bulletin 


Distributed by 


UNION CARBIDE SALES COMPANY 


Unit of Union Carbide ig and Carbon Corporation 


NEW YORK CHICAGO SAN FRANCISCO 
a ee 
BULLARD-DAVIS, Inc. 

NEW YORK SAN FRANCISCO, CAL. 
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The subject of vacuum distillation, 
its advantages and technique, has attracted 
general attention of late. 


We have specialized in this field for sev- 
ercl years, and have made many installa- 
tions, handling a large variety of crudes 
under varying conditions. 


Vacuum operation does not, of itself, 
assure better results. Such results can be 
attained only when many factors are thor- 
oughly coordinated, and experience is es- 
sential to this end: 





E.B BADGER C¢. 


LOS ANGELES 


NEW YORK 
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Vacuum distillation has been applied by us not only 
to reduced crudes, but to other products where low tem- 
peratures and pressures are advantageous. 


We have pending various patent applications covering 
processes and equipment. 








TULSA HOUSTON 





DISTILLAT 





SONS COMPANY 












The following Com- 
panies are some of 
those who have pur- 
chased BADGER 
Equipment: 








The Texas Company 
Tide Water Oil Co. 


Sinclair Refining Co, 






Anglo-Persian Oil 
Co. ltd. 


Emlenton Refining Co. 









Shell Petroleum Corp. 






Phillips Petroleum Co. 


Standard Oil Co. 
of N. J. 


Empire Oil & Refining 
Co. 








Texas Pacific Coal 
& Oil Co. 


Associated Oil Co. 







Pennzoil Company 






Independent Refin- 
ing Co. 


Gulf Refining Co. 
Tidal Refining Co. 
Continental Oil Co. 















Anglo-Mexican 
Petroleum Co. Ltd. 






Cities Service 
Refining Co. 






Barnsdall Corporation 






Beacon Oil Company 





Pierce Petroleum 
Corp. 






Magnolia Petroleum 
Co. of Texas 






New Orleans Refin- 
ing Co. 


Skelly Oil Co. 


General Petroleum 
Corp. 


Shell Oil Company 
Freedom Oil Works Co. 
Vacuum Oil Company 
Richfield Oil Co, 


Humble Oil & Refining. 
Co. 












BOSTON 
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less it was transported to the refinery by the same 
means, since the aboriginal Indians probably did not 
possess casks or closed vessels enabling them to 
make use of animal transport. 

The Spanish usurpers staged a general house- 
cleaning, threw aside the earthen pots used by their 
aboriginal predecessors, and introduced metal vats 
imported from Europe. Fortunately for the pre- 
servation of these interesting historical relics, the 
colonial refiners needed a wall, either to protect them 
from the strong cold winds which prevail in the 
vicinity or to guard against the spread of fire from 
refining to production operations. At any rate, they 
built a wind-break or fire-wall originally about 10 or 
12 feet high surrounding their refining operations 
and enclosing an area about 75 or 100 feet square. 
In building this protecting wall, they used the ma- 
terial most convenient to hand, which happened to 
be the discarded earthen pots. ‘These pots served 
very well in lieu of building stones. They were filled 
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with pitch and adobe and stacked row upon row, as 
bricks or building stones are laid one upon another, 
the interstices being caulked with pitch in lieu of 
mortar; and large quantities of pitch burned to a 
solid or semi-solid state was applied over them to 
form the completed wall. This improvised wall has 
endured to this day; and by digging away chunks 
of the pitch covering, one may still find intact speci- 
mens of the earthenware pots. 

Thanks again to the dry climate, it also is possible 
to find specimens of the larger metal vats introduced 
by the invading Europeans. These are about five 
feet in diameter and about two and one-half feet in 
depth. Presumably, they were used in the same way 
as the smaller earthen pots, as several specimens still 
remaining in position are half buried in the soil and 
bear no indication that fire was applied externally. 
Probably they were filled with oil which was then 
set afire and allowed to burn until only its asphaltic 
residue remained, as was done in the use of the 
earthen pots. 


Example of Compact Layout of Gasoline Plant 


General Petroleum Corporation’s Alamitos, Cali- 
fornia, plant, is a striking example of present day 
Large gas lines equipped with meas- 


T HE accompanying photograph of a section of 


compact layout. 


uring devices bring gas into a different section of the 
plant to pass through absorbing equipment. 





In the series of four exchangers, 60 feet in length, 
cool fat oil is preheated from 100° to 260°. It then 
passes into the preheaters shown at the right of the 
photo, where live steam heats it to 325°. In the still 
exhaust steam at 35 pounds pressure effects distilla- 
tion. The vaporized gasoline is condensed in the 
cooling tower in the back- 
ground of the picture. In 
this very small area the 
heat exchange, preheating, 
distillation and condensation is ac- 
complished, at a plant having a 
rated capacity of 32,000 gallons 
daily. 

For further convenience of the 
operators, all control valves, 
gauges, and soforth, are concen- 
trated in two sides of a rectangle 
formed by the spacing of the ma- 
jor equipment. Safety steps, walk- 
way and guard rails are provided 
when men must cross the large 
gas lines. 
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From Ore to Finished 
Pipe or Tube—Pitts- 
burgh Seamless is 
the product of 

one Company’s 
Resources 
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CASING 
OIL WELL TUBING 
DRILL PIPE 
LINE PIPE 
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The pierced, white hot Seamless billet is con- 
veyed to a mill where it is given a series of passes 
through rolls which reduce the outside diameter. 
Simultaneously with the pressure of the rolls on 
the outside, a mandrel on the inside of the tube 
controls the inside diameter, and thus the tube 
wall is reduced to the desired thickness accom- 
panied by a corresponding elongation of the tube. 


Twenty-five years’ experience in the manufac- 
ture of seamless steel tubular products have en- 
abled us to develop manufacturing processes 
that assure a fine exactness and a surplus of 
strength and safety in every Pittsburgh Seamless 
Pipe or Tube. 


Pittsburgh Steel Prodicts Co. 


Biviston oF 


| Pittsburgh Steel Co.) 








New York 
Pittsburgh 


Houston 
Tulsa 


t. Louis 
Lengths up to 45 feet, 
depending on size and 


wall thickness. Sizes 
1%” to 14” O. D. 


Chicago 
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References on Specific Problems 


OME recent letters to this magazine have requested 
S information as to a possible source of bibliogra- 
phies covering references to articles published in 
the trade press and elsewhere having to do with specific 
problems in refining practice and technology. In one 
instance a list of references was desired on the subject 
of filtration. The technical department of the Tulsa 
Public Libraries, Miss Florence Lundell, technical 
librarian, was glad to furnish a bibliography covering 
this-subject which consisted of 36 references to articles 
published during recent years on this subject. 


There are many investigators in the petroleum refin- 
ing industry interested in such reference. In many in- 
stances a complete list of references covering a specific 
problem, such as acid sludge, for example, may be used 
to review the work already done by other investigators 
and contemporaries. Proper use of such references 
may often save months of duplication of effort and 
some hundreds of dollars to the investigating com- 
pany. Before beginning a research program it is al- 
ways well to first give the literature of the subject 
thorough study if for no other purpose than to avoid 
the mistakes of past workers. 

The technical department of the Tulsa Public Li- 
braries is bibliographing.the publications of the pe- 
troleum industry and kindred industries where they 
apply to petroleum and its products in a compre- 
hensive manner and this department will be glad to 
cooperate with investigators along such lines. 


At the present time, for example, Miss Lundell has 





Gasoline loading rack, Pacific Western Oil Com- 
pany, Ventura, California 
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furnished-the writer with 19 separate lists of references 
dealing with as many subjects. Some of this work goes 
back over a period of many years and practically all of 
it is now completed down to January 1, 1930. 

The work at hand includes such items as acid sludge, 
butane, carbon black, corrosion, emulsions, filtration, 
gasoline treatment, gum in gasoline, helium, liquefied 
gas, lubricants, reclamation of lubricating oils, products, 
refining history, silica gel in refining, stabilization of 
natural gasoline, sulphur in petroleum, testing analysis 
properties, paraffin, and vapor phase cracking. 

In addition to the petroleum industry trade journals 
the bibliographies site publication in such magazines as 
Chemical and Metallurgical Engineering, Chemical Ab- 
stracts, Industrial and Engineering Chemistry, Power 
Journal of Physical Chemistry, Journal of the Institute 
of Petroleum Technologists, the Bulletins of the United 
States Geological Survey, Bureau of Standards and 
Bureau of Mines; Chemicals, Rubber Age, American 
Petroleum Institute Bulletins and those of the Ameri- 
can Institute of Mining and Metallurgical Engineers, 
Society of Automotive Engineers, and many other im- 
portant associations and magazines. 

The bibliographies indicate where such work as had 
been published may be found and interested investi- 
gators can secure copies from the publishers or au- 
thors. The reference lists may be secured by writing 
the library previously mentioned. 


Safe and Efficient Gasoline 
Loading-Rack 


handy gasoline loading rack at its Ventura plant. 

As is customary in California, gasoline is trans- 
ported by motor trucks and trailers ; and this rack is de- 
signed to load both truck and trailer simultaneously. 


Pen Western Oil Company has installed aj 


Casing-head gasoline is loaded through the three-inch 
hose connections shown at waist- or truck-level ; and the 
114-inch connections shown at the top of the picture are 
for the purpose of controlling the escape of wild vapors. 
The smaller hoses are screwed into the domes of the 
truck and trailer tanks; and the uncontrollable vapors 
flow off through these flexible connections, entering the 
upright chamber made of six-inch pipe at a_ point 
slightly above its center. Liquid gasoline blown over im 
the form of spray drops to the bottom of this trap and 
is drained off through a reservoir made of a six-foot 
nipple of 10-inch pipe installed at a horizontal level 
about three feet below the bottom of the trap. Uncon- 
densed vapors flow over the top, as in any gas trap, 
escaping through a vertical two-inch stand-pipe, the 
open end of which stands about 20 feet in the air, safely 
above ground level. 

The two pivotal walk-ways come to rest in a hort 
zontal position atop the truck and trailer, affording the 
attendant easy access to the tank tops. These walks are 





FE 


bu 
ro 
int 


lig 


op 
tat 
tic 
de 


ve: 


ha: 
liv 
Sat 
pal 
tar 
gas 
be 

m ( 
she 
era 
oil 

on 

nov 


has 
fro! 
fur 
foll 


sign 
feet 
diar 
thic 
The 
720 
surf 
tube 
Sex 
con’ 
fur 
thre 








Y, 1936 


ences 
; 2OeS 
all of 


udge, 
ation, 
uefied 
ducts, 
yn of 


alysis 


irnals 
leS as 
1 Ab- 
ower 
titute 
nited 
; and 


rican § 


meri- 
1€€TS, 


r im- 


; had 
vesti- 
r au- 
iting 


ed a 
lant. 
rans- 
s de- 
vy. 

inch 
1 the 
> are 
07S. 


~ the 


pors ' 


é the 
oint 
of in 
and 
foot 
evel 
con- 
rap, 

the 


fely | 





ort- 
the 
are 















FEBRUARY, 1930 


built on pivots, their weight being counter-balanced by — 


rocks and bits of metal held in the boxes. The three- 
inch pipes protruding upright above the loading rack 
are merely for the purpose of supporting the two electric 
lights, as the rack is used both night and day. 


Cracking Efficiency with Low Capacity 
Unit in Belgium 


unit may be profitably adapted to use in a re- 

finery where the quantity of cracking stock pro- 
duced is small, are indicated by the operations of a 
Dubbs cracking unit with a rated charging capacity of 
300 barrels a day which was recently completed in 
Belgium. 


P sci ray be or that a very small-sized cracking 


Cracking has usually been considered as a large-scale 
operation. Refiners with very small plants have hesi- 
tated to install cracking equipment because the prac- 
ticability and economy of such operation had never been 
demonstrated, according to Paul Truesdell of the Uni- 
versal Oil Products Company. 

Now 
has been in operation only about two months but is de- 


this demonstration is meing made. The plant 
livering the goods as specified and has been accepted as 
satisfactory by the licensee, the Belgian Cracking Com- 
pany at Langerbrugge. The unit was designed to crack 
tar from low temperature carbonization of coal to make 
gasoline. However, it was found that the tar would not 
be available for several 
months. The plant then 
showed its versatility by op- 
erating successfully on fuel 
oil from Roumanian crude, 
on which stock it is running 
now. This oil is of 17.6 A.- 
P. I. gravity. 

The furnace of this unit 
has some features different 
from Dubbs 
furnace and is described as 
follow nay 


the standard 


It is of radiant heat de- 
sign, containing 49 tubes, 20 
feet long, three-inch outside 
diameter and having a wall 
thickness of 5/16-inch. 
These tubes give a total of 
720 square feet of heating 
surface. Thirty-three of the 
tubes are in the radiant heat 


S€ction and 16 in the 
Convection section. The 
furnace is_ side - fired 


through three firing tun- 
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nels and has a Bigelow-Liptak flat suspended arch. 
Oil is the fuel used to bring the unit on stream. 
When in full operation, the gas generated in the 
cracking operation is sufficient to fire the furnace. Air 
for combustion is preheated by being drawn in 
through air tunnels passing under the floor of the 
furnace. The air inlets at the burners are kept closed, 
thereby eliminating the entrancé of excess cold air. 


The reaction chamber is a welded vessel made by 
A. O. Smith Corporation. It is seven feet in diameter 
and 30 feet high with walls three inches thick. It is 
tested to 400 pounds working pressure, but is operating 
at only about 225 pounds pressure. 


Results obtained by this small unit are given in the 
report of C. H. Alberding, Dubbs engineer in charge of 
its construction, as follows: 


~ “Between 12 and 15 per cent of residue is made at 
the beginning of the run, which is used as fuel oil at 
the boilers and during the fire-to-stream periods rather 
than fresh charging stock. This method gives a 48-hour 
on stream period and also increases the gasoline produc- 
tion per month. It will be comparatively easy to obtain 
72-hour cycles as the cleanout goes quite well and in 
the last run the unit was brought on stream in three 
hours and 10 minutes. 

“Pressure distillate production is from 62 to 64 per 
cent by volume in the tanks and this contains 80 to 82 
per cent 437 end point gasoline. Four thirty seven end 
point gasoline figured on the raw oil has been around 
51 per cent. Operating pressure has been maintained at 
225 pounds per square inch.” 


-Pressuce Diveduane 


ah Vaeor Line 


The 300-barrel cracking unit at Langerbrugge, Belgium, speratiig on + fuel 


oil from Roumanian crude 
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TRADE NOTES AND COMMENTS 


By GEORGE REID 








mette Petroleum Corporation at New Orleans, 

E. J. Mary has been doing a lot of good work and 
a lat of hard work during the past two years or so. In 
the photo “E. J.,” as his friends know him, is graciously 
spending a lot of valuable time showing the associate 
editor of this magazine some of the interesting features 
of his plant. Chester Bubus, “E. J.’s” assistant, is evi- 
dently trying to get out of the picture. 


. S superintendent of refiner operations for Chal- 


We can recall Superintendent Mary’s early history 
back to the days of the old Caddo Central Oil & Refin- 
ing Corporation at Shreveport, about the time that the 


E. J. MARY and CHESTER BUBUS 


Christman towers were so popular in the South, South- 
western and Mid-Continent refining districts. Then 
there was a period with the Root Refineries, Inc. at EI 
Dorado, Arkansas, and one of the earliest cracking in- 
stallations in that area. 

Along in 1922 Mary went to Dallas for Clayton Oil 
& Refining Company and we recall a time when E. J. 
visited with the American Refining Company when chief 
chemist there. When Clayton was sold to Simms Oil 
Company in 1925, E. J. stayed on until Shreveport Pro- 
ducing and Refining Company at Shreveport asked him 
to take the helm there and do some rebuilding in 1926 
and 27. Later Shreveport El Dorado Pipe Line Com- 
pany purchased the “Sparco” company, and E, J. made 
the jump to New Orleans where another plant needed 
rebuilding and improving. 

For about two and one-half years at New Orleans 
Mary has been “doing things” with Winkler Country 
sulphurous crudes and like oils from the Panhandle and 
from Mexico, and since he was raised on fractionating 
equipment and closely studied its development, he has 
modernized his present plant to the point where really 
enviable economy and efficiency is securied. Incidentally, 
it is mighty pleasant to visit with E. J. at New Orleans. 


to carry on in the footsteps of J. S. Cosden, who 

is one of the best known refiners in the Mid- 
Continent district, and we have herewith a studio photo 
of a chip off the old block—Stanley 
Cosden. Although Stanley has not 
experienced many summers since he 
qualified with age to cast his first 
vote, he has been made superinten- 
dent of the Big Spring, Texas, plant 
of the Cosden Oil Company, and is 
out to carve a name for himself. He 
succeeded Wayne Rice, who resign- 
ed several months ago to assume 
other duties. Stanley got his first 
service as a refiner at the Big Spring 
plant of Richardson Refining Com- 
pany, and is now making good while 
laboring under the heavy responsi- 
bilities of superintendent of a 15,- 
000-barrel capacity combination skimming and cracking 
plant. The latter department consists of three Jenkins 
units of 2000 barrels capacity each. Richardson Refining 
Company, of which Stanley Cosden is vice-president, has 
a skimming capacity of 5000 barrels and Jenkins process 
cracking capacity of 2000 barrels —H.H.K. 


\ NEW generation of the Cosden family has elected 





J. STANLEY 
COSDEN 
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REFINERY AND GASOLINE PLANT ACTIVITIES 


New Plants — Construction Notes — Personnel Changes 








PATENT GRANTED 

Patent has been granted Edward C. 
D’Yarmett of Kansas City, assignor to 
the Fractionator Company, also of Kan- 
sas City, on a process for converting crude 
oil into by-products by passing the oil 
rapidly over a heated surface by mechan- 
ical rotation to bring about rapid vapor- 
ization without overheating and to centri- 
fuge evolved vapors so that heavier and 
lighter vapors may be removed separately 
at the end of the treatment. 

The first claim of the letters patent 
reads : 

“The method of heat treating hydro- 
carbon oil including admitting a stream 
of oil to a confining vessel, circular in 
cross-section and of extended surface 
area, rotating the oil at a speed sufficient 
to maintain the oil in the form of a con- 
tinuous film on the inner surface of the 
vessel, heating the vessel, transferring 
heat from the vessel to the film of oil, and 
collecting the vapors evolved from the 
oil within the space surrounded by said 
film.” 

Application for the patent was made 
November 3, 1928, and the patent was al- 
lowed October 22, 1929. 


N. P. A. MEETING 
The National Petroleum Association 
will hold its semi-annual convention in 
Cleveland, Ohio, April 24 and 25. An inter- 
esting and instructive program is being ar- 
ranged by O. P. Keeney, chairman of the 
program committee. The work this spring 
will include the reports of the endeavor 
of the several departments and three ses- 
sions devoted to manufacturing, market- 
ing and traffic transportation. The pre- 
liminary program of the meeting will be 

announced within a short time. 


TEXAS GASOLINE PLANT 


Equipment has been purchased by 
the Texas-American Syndicate for the 
immediate construction of a 12,000,000 
cubic foot daily capacity well pressure 
absorption gasoline plant to be erected 
on its Newton lease, located south of 
Goldsboro and in Northwestern Cole- 
man County, Texas. This concern has 
two completed gassers in the 3800-foot 
lime horizon making a combined open 
flow of more than 20,000,000 cubic feet 
of gas daily, with a rock pressure of 
1600 pounds. This gas averages one- 
half gallon of gasoline per 1000 cubic 
feet. 

Jackson Engineering Corporation has 
been awarded the contract for supply- 
ing the materials and erecting the plant, 
and it is planned to have it in operation 


before the close of March. H. T. 
Owen, general manager of Trinity 
Natural Gasoline Company, Fort 
Worth, will represent the Texas- 


American Syndicate during the con- 
Struction period, and also on opera- 
tions. H. H. Tucker, Jr., is trustee, 


and W. F. Tyree is general manager 
of the Texas-American Syndicate, 
which maintains headquarters in the 
North Texas Bank building, Dallas. 
Residue gas from the Goldsboro plant 
will be sold on contract at six cents 
per 1000 cubic feet to the Oklahoma 
Natural Gas Corporation, while the 
natural gasoline production will be dis- 
posed of through a marketing company 
in Tulsa. 


NEW REFINERY IN CALIFORNIA 


The Rotary Process Refining Com- 
pany has been organized in California 
to construct and operate a refinery at 
Vinvale, California, on a site recently 
purchased consisting of five acres, lo- 
cated near the plant of Rio Grande Oil 
Company. T. E. Elliott, of Elliott Core 
Drilling Company, is president of the 
new organization. F. C. Merritt is vice 
president, and H. W. Parmelee, is sec- 
retary. It is reported that the new 
plant will employ the Norris Goodman 
and R. W. Poindexter process, using 
rotary reaction chambers, with a rated 
capacity of 1000 barrels daily. 


DUBBS UNITS INSTALLED 


Seventeen Dubbs cracking units were 
completed and put in operation during 
1929. Seven of these were in foreign 
countries and the remaining 10 in the 
United States. 

The Shell interests built the largest 
number, having installed two at East Chi- 
cago, two at Arkansas City and four at 
New Orleans. This makes a total of 
eight in operation at the East Chicago 
plant, 10 at Arkansas City and eight at 
New Orleans. 

White Star Refining Company at De- 
troit put two in operation, the Wilcox 
Oil & Gas Company one, and Independent 
Oil & Gas Company one. British-Amer- 
ican Oil Company at Toronto installed 
one, making a total of two in operation 
there. 

The foreign installations comprised one 
unit for the Societa Anonima, Benzina 
Italiana and two at Astra Romana, Rou- 
mania, making a total of four, and one in 
Belgium by Belgium Cracking Company 
and two for Societa Per l’Industria Ital- 
iana del Petroli. 


TEXAS PACIFIC COAL & OIL 
BUILDS AT LUBBOCK 


Texas Pacific Coal & Oil Company, 
Fort Worth, Texas, has recently pur- 
chased a 186-acre tract for a. refinery 
site near Lubbock, Texas. The site is 
located between the tracks of the Santa 
Fe and Fort Worth & Denver railways. 
West Texas crude will be processed at 
this plant. 


PAN-AMERICAN SUBSIDIARY 
BUILDING AT SAVANAH 


Mexican Petroleum Corporation of 
Georgia, subsidiary of the Pan-Ameri- 
can Petroleum and Transport Corpo- 
ration is constructing a 5000-barrel re- 
finery on the Savanah River about five 
miles above Savanah, Georgia, accord- 
ing to an announcement by T. S. 
Cooke, vice-president and general man- 
ager of manufacturing for the new 
company. Two tube stills of 2500- 
barrel capacity each are being installed 
together with equipment for modern 
flash drums, bubble towers, tubular 
heat exchange equipment and other es- 
sential accessory equipment. The plant 
is being built by the engineering and 
refinery forces of the Pan-American 
Petroleum and Transport Corporation. 
Mexican Petroleum Corporation is also 
operating refineries at Destrahan, 
Louisiana, and Baltimore, Maryland. 


NEW CHEMICAL PLANT AT 
OKLAHOMA CITY 


Dr. Otto V. Martin, inventor of the 
process employed by Sand Springs 
Chemical Company for the extraction 
of chemicals from saline oil field 
waters, heads a group which will begin 
erection of a chemical plant at Okla- 
homa City in February. The principal 
products will be bromine, iodine, cal- 
cium chloride and salt. The produc- 
tion of bromine is significant as it is a 
principal ingredient in the tetra ethyl 
lead used in preparing Ethyl gasoline. 
An experimental plant has been in op- 
eration in the Oklahoma City oil field 
for some time. 


PENNSYLVANIA . REFINING 
COMPANIES MERGE 


The announcement has officially been 
made, effective January 1, 1930, of the 
merger of two of the oldest refineries 
operating in the Pennsylvania field: 
American Oil Works Company of Titus- 
ville, and Pennsylvania Refining Company 
of Karns City, both Pennsylvania’ corpo- 
rations. The new corporation will op- 
erate under the name and style of the 
Pennsylvania Refining Company. 


The new Pennsylvania Refining Com- 
pany, whose inception took place through 
the transfer of stock of the two organ- 
izations, will ,combine assets of upwards 
of $4,000,000 with a combined refining 
capacity of 3200 barrels daily. The of- 
ficers of the new company are John A, 
Beck, president; A. B. Weingard,- vice 
president; Wayne K. Glenn, vice presi- 
dent; Paul R. Beck, secretary and treas- 
urer; Walter W. Beck, general superin- 
tendent. These officers, together with 
H. A. Downs of Oil City and Henry J. 
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Myers of Chicora, make up the board of 
directors of the new company. 

The purpose of this merger, as stated 
by the officers of the company, is to 
eliminate duplication of effort on the part 
of the two former companies. Hereto- 
fore in many parts of the United States 
and Canada efforts by both companies 
were expended on the promotion of com- 
petitive brands. The new organization is 
now planning an extensive sales campaign 
in the effort to reach out into wider 
fields on a much larger scale and promote 
the sale of their products under the brand 
name Penn-Drake. 

Both refineries have seen long and ac- 
tive experience in the history of Penn- 
sylvania oil fields. When the trail of 
oil was followed out of Oil Creek Valley 
southward into Butler County in 1880, the 
Pennsylvania Refining Company was or- 
ganized. The original company operated 
under the name of style of John Beck & 
Brother, named after the proprietors, 
John Beck and George Beck. The prin- 
cipal product of this partnership was Pe- 
troleum jelly, commonly known to the 
trade as Vaseline, which product was 
marketed in the United States and several 
foreign countries. In 1902 the firm was 
incorporated and the name changed to 
the present one. At that time John A. 
Beck, president of the merged companies 
and son of George Beck, became active. 
With the advent of the automobile and 
an increased demand for lubricating oils 
and gasoline, new equipment was added 
to the plant to produce these products. 
The improvements included nine distilla- 
tion units, a complete lubricating oil unit, 
consisting of centrifugal machines for the 
removal of wax from motor oils, 75-ton 
Carbondale paraffin wax plant, refrigera- 
tion plant, filtration plant and barreling 
facilities. 

Another big improvement was made at 
the Karns City plant in 1928-29, with the 
installation of the modern form of re- 
finery equipment, which included lubricat- 
ing oil unit and fractionating towers for 
producing all refined products, the lubri- 
cating oil unit being operated under 
vacuum. This addition increased the ca- 
pacity of the plant 2000 barrels of crude 
daily. 

American Oil Works Company began 
business as a partnership in 1883, and in- 
corporated in 1913, later operated by T. 
B. Westgate, known as one of the earliest 
oil refiners. In March, 1926, it was pur- 
chased and rebuilt by a group composed 
of the owners of Pennsylvania Refining 
Company, together with the Surety Oil 
Company of Oil City. The Titusville 
plant at the time of this purchase con- 
sisted of a skimming plant, was complete- 
ly rebuilt and greatly enlarged. The im- 
provements made in the plapt up to date 
include three new boilers, boiler house, 
new stills and condensers, tail house, run 
down tanks, pump house, barrel house, 
complete motor oil plant with centrifugal 
machines for the removal of wax from 
motor oils, two filter houses, Herreschoff 
furnace for revivifying and restoring ful- 
lers earth, earth storage building, machine 


and repair shop. . These improvements 
brought the capacity of the plant up to 
1200 barrels daily. 


GRAY COUNTY GASOLINE 
PLANT OPERATING 


The nine million cubic foot daily ca- 
pacity absorption gasoline plant of the 
Paramount Natural Gasoline Corpora- 
tion in the Finley-Brown field, Gray 
County, in the Texas Panhandle, was 
placed on production January 1. This 
plant is located at the center of Sec- 
tion 28, Block B-2, H&GN Ry Survey, 
and the gas averages 1.5 gallons of 
gasoline per 1000 cubic feet. Danciger 
Oil & Refining Company holds lease 
on all of Section 28, and has awarded 
to the above concern all gas rights to 
this section, except the northwest quar- 
ter, which was previously contracted 
by Phillips Petroleum Company. A 
portion of the equipment used in build- 
ing this plant was obtained from the 
Borger plant of the Ralph Baker inter- 
ests. 

Headquarters of Paramount Natural 
Gasoline Corporation are located in the 
W. T. Waggoner building, Fort Worth. 
The officers follow: Geo. B. Magru- 
der, president; Paul A. Langford, vice- 
president; and J. E. Veath, secretary- 
treasurer. Roy Purdue of Pampa, 
Texas, was in charge of the construc- 
tion work, and is now plant superin- 
tendent. The gasoline production is 
being sold by Bell Oil & Gas’ Com- 
pany, Tulsa, and negotiations are pend- 
ing for the sale of the residue gas to a 
nearby carbon black plant. 


GULF INCREASING CRACKING 
CAPACITY AT PORT ARTHUR 


The Gulf Refining Company, which re- 
cently purchased 32 high pressure crack- 
ing stills from A. O. Smith Corporation, 
has new cracking units under construc- 
tion which will increase capacity in this 
department by 26,000 barrels daily. The 
present rated capacity of cracking units at 
the Port Arthur plant, where the expan- 
sion program is under way, is 52,000 bar- 
rels, using both Gulf and Holmes-Manley 
processes. 

Two large vacuum type tube stills are 
also being constructed at Port Arthur. 


ASPHALT INSTITUTE 


January 1 The Asphalt Institute suc- 
ceeded the Asphalt Association as the 
representative organization of the as- 
phalt producing and manufacturing in- 
dustry. Membership of the new organ- 
ization is the same as that of the for- 
mer association and is composed of 
producers and manufacturers of asphalt 
and asphaltic oil representing 90 per 
cent of production east of the Rocky 
Mountains. The institute will carry on 
research and educational work pertain- 
ing to all uses of asphaltic materials 
and the various branches of the indus- 
try are to be realigned to meet mar- 
keting conditions. The Asphalt Paving 
Association is already organized with 
Frank J. Silsbee, Engineering Building, 
Chicago, as secretary. All of the staff 
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of the old association has been taken 
over by the new organization. Pre- 
vost, Hubbard is in charge of research 
and technology and Clifford S. Lee is 


_in charge of public relations. 


The new officers of the Asphalt In- 
stitute are: president, Leroy M. Law, 
Shell Petroleum Corporation, St. Louis; 
secretary, B. L. Boye, Standard Oil 
Company of New York, New York, 
and managing director, J. E. Penny- 
backer, New York. 


CANTON, OHIO, PLANT TO 
OPERATE APRIL 1 


Allegheny-Arrow Oil Company, Can- 
ton, Ohio, which is building a 1200- 
barrel refinery at Canton, plans to have 
the plant in operation by April 1. The 
skimming plant is being erected by 
Arthur G. Mckee Company. A Dubbs 
cracking unit is also under construc- 
tion. 

R. K. Shoolroy is president and gen- 
eral manager of the company. M. S. 
Beringer is superintendent of construc- 
tion and operation. W. M. Thomp- 
son is sales manager. 


TEXAS COMPANY ORDERS 600 
TANK CARS 

Petroleum Iron Works, Sharon, Penn- 
sylvania, has been awarded contract for 
the building of 600 tank cars for The 
Texas Company. This work will start 
at once and keep the plant running to 
capacity in the tank car department until 
June. Contract for the couplings and 
other parts of the draft gear was let to 
National Malleable & Steel Castings 
Company. 


ENLARGE GASOLINE PLANT 


California Gasoline Corporation of 
Los Angeles, is installing additional 
equipment at its natural gasoline plant 
on the Overal estate, seven miles south 
of Coleman, Texas. Present capacity 
is 3,000,000 cubic feet of gas daily. The 
company operates a second plant on 
the Weaver ranch, northeast of Cole- 
man, where it is installing five compres- 
sors for use in repressuring work. Ad- 
ditional plants in this area are con- 
templated. 


PHILLIPS BUILDING PLANT AT 
OKLAHOMA CITY 


A gasoline plant will be constructed 
by Phillips Petroleum Company in the 
extreme southern end of the Oklahoma 
City field. It will be in the NW SW of 
Section 32-11-2w. 

The plant will be a modern absorption 
type with a capacity of 50,000,000 cubic 
feet per day, operating under natural 
well pressure. \It will be of the unit type 
so that enlargements may be easily made. 





H. R. Lambreth, oil country, sales man- 
ager for Flour Construction. Company, 
Los Angeles, and J. S. Flour, Jr., of the 
same company, have been on a fouf 
weeks’ tour of the Mid-Continent and 
Gulf Coast territories. Two weeks were 
spent in Houston. 
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POINTS OF SUPERIORITY 








BIAW-KNOX 


Electroforged 
STEEL 
GRATING 
3 AND 
cass ) FLOORING 


in Compressor Sta- 
tion of Grand Rap- 
ids Gas Light Co. 

















Five Points of superiority are 
demonstrated in Blaw-Knox 
ELECTROFORGED Steel Grat- 
. ing and Flooring. One-piece con- 
struction. Electroforging of steel 
bars at intersections produces a 
structure absolutely free from 
the weaknesses of ordinary grat- 
ing. No cutting, slotting, or 
punching of metal occurs, no 
bolts or rivets are used, the full 
strength of all metal is utilized. 
ELECTROFORGED Grating is 
the strongest Grating made, and 
presents a surface without even 
the most minute crevice in which corrosion can start, per- 
mitting easy painting or galvanizing of the entire surface. 
Clean cut openings between bars are without acute angles, 
are truly self-cleaning, and admit maximum light and air. 
The twisted bar, slightly rough, assures foot-safety at all 
times. Yet this Grating costs no more. May we submit 
proposals to meet your requirements? 











NEW! Fully illustrated Catalog with BLAW-KNOX COMPANY 
complete engineering data. Send for 2005 Farmers Bank Bldg., Pittsburgh, Pa. 


YORE Cony aa: Offices and Representatives in all principal dities. 
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| Easily Applied! 


Whether sprayed on, or applied with brush Dixon’s 
Industrial Paints flow easily and cover thoroughly 
—reducing labor costs to a minimum. 


Known to industry for more than 65 years as Dixon’s Silica 
Graphite Paints, they are composed (except Bright Aluminum 
and Standard Red Oxide) of pure boiled linseed oil combined 
with flake silica graphite. This combination has been proved 
—over many years, and under various conditions of service— 
to give superior paint protection at lowest cost per gallon, when 
measured by years of service. 


Dixon’s Industrial Paints are now offered in 14 colors, including Bright 
Aluminum and Standard Red Oxide. 


Write for Color Card No. 99-BI. 


DIXON’S 
Maintenance Floor Paints 


Give maximum protection to wood, composition, 

concrete and cement floors. Suitable for use either 

indoors or outside. Eight standard colors—write 
for color card No. 99-BF. 


Paint Saies Division 


Joseph Dixon Crucible Company, Jersey City, N. J. 


D N Established 1827 D N 
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STANDARD OIL COMPANY OF 
OHIO EXPANDING REFINERIES 


Standard Oil Company of Ohio is in- 
stalling new distillation and cracking 
equipment at its plants in Ohio and Ken- 
tucky. At the Cleveland refinery two 
6000-barrel vacuum pipe stills of latest 
design are being erected. At the Coving- 
ton, Kentucky, refinery of the subsidiary, 
Latonia Refining Company, a 4000-barrel 
pipe still and a 2500-barrel Tube and Tank 
cracking unit are being installed. J. S. 
Harrison is vice president of the Stand- 
ard Oil Company of Ohio and president 
of the Latonia Refining Company. L. S. 
Bale is superintendent of the Cleveland 
refinery. E. A. Brown is superintendent 
of refinery operations at Covington. 


A. P. I. PUBLISHES ANNUAL 
MEETING PROCEEDINGS 


The proceedings of the tenth annual 
meeting of the American Petroleum 
Institute held in December, are ready 
for distribution. The bulletin is print- 
ed in four sections. Members of the 
Institute will receive copies of each 
section free and additional copies de- 
sired by members and copies for non- 
members will be sent upon receipt of 
50 cents per copy. They may be se- 
cured from the American Petroleum 
Institute, 250 Park Avenue, New York. 


CARBON BLACK 


The very great expansion of the car- 
bon black industry in the first half of 
1929, and the falling off in the rubber 
business in the last half, has caused a 
serious condition of overproduction to 
exist. Stocks of carbon black have now 
reached the highest point in history 
and are still increasing at a rapid rate. 
This has caused a weakening of the 
carbon black market. Whereas there 
were about a dozen new carbon black 
plants under construction at this time 
last year, the building of plants has 
now practically stopped, and it seems 
unlikely that any new ones will be 
started in the near future. 


TEXAS PACIFIC COAL & OIL 
TOPPING PLANT 


Equipment for the topping of 1000 bar- 
rels of high gravity crude daily is being 
installed by Texas Pacific Coal & Oil 
Company near Caddo, Texas, and ad- 
jacent to the company’s absorption gaso- 
line plant on the A. S. Veale farm. The 
topping plant is scheduled to begin operat- 
ing about March 1, according to Dr. E. 
R. Lederer, vice president in charge of 
refineries, and will be supplied with crude 
via pipe line from properties held by 
the company in the Breckenridge district. 
The crude will only be topped to the ex- 
tent of furnishing the necessary ,cuts for 
blending a commercial motor fuel prod- 
uct, then will be returned to the pipe 
line for transportation to Fort Worth, 
where a complete skimming, cracking and 
lubricating oil plant is in operation. 

The finished product turned out by the 
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ILUMMUS 


A Lummus Fractionating 








Tower --- weighing 105 tons, 
part of two complete pipe 
still units processing 20,000 
barrels of Winkler crude per 


day. 


: The Walter E. Lummus Co. 
148 State Street, Boston 
30 Church Street, New York 
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Tycos Steam Boiler Gas Fuel 
Regulator 


(Pilot Operated) 





Tycos Steam _ Boiler 
Gas Fuel Governor 
(Pilot Operated), 
maintaining constant 
steam header pressures 
in natural gasoline 
power plant by reg- 
ulating the gas supply 
to the battery of boil- 
ers. 








This installation insures constant steam pressures under varying 


load conditions by properly regulating the gas fuel supply to the 
burners. Full steam pressures are maintained under extreme operat- 


ing conditions, thus insuring a high efficiency and consistent opera- 


tion of the boiler plant. 


An increase in steam consumption or tendency toward a drop in 
boiler pressure immediately re-acts through the regulator to further 
open the diaphragm valve in the gas supply line, to such a posi- 
tion as is mecessary to maintain constant steam pressures under 
this new condition; a decrease in steam consumption, or tendency 
toward an increase in boiler pressure likewise immediately re-acts 
to throttle down on the diaphragm valve to meet this more limited 
fuel requirement. More gas is admitted or the supply is throttled 
down as the load increases or decreases. 


With the Tycos installation shown above the operator has com- 
plete information before him as to the pressures he is controlling, 
and the exact action of the control valve. 


2h Cee / ycos 
Kaylor /nstrument Companies Te tur 
emperature 


Rochester, N. Y., U. S. A. 
Canadian Plant: Tycos Bldg., Toronto ] : 1 t 
Manufacturing Distributors in Great Britain: ms rumen S 


Short & Mason, Ltd., London INDICATING- RECORDING CONTROLLING 

















COLOR 


YOUR HIGH COMPRESSION 


GASOLINE 


A DISTINCTIVE COLOR 
Write us for samples of colors you wish to try 


INTERSTATE COLOR CO., Inc. 
41 PARK ROW NEW YORK 
California Representative—MEFFORD CHEMICAL CO., Los Angeles 











Caddo plant will be marketed in the local 
trade territory. H. H. Pruitt is in charge 
of the construction work, and Dean Hiatt 
has been appointed superintendent of op- 
erations. Executive and sales offices of 
the Texas Pacific Coal & Oil Company 
are located at Fort Worth. The com- 
pany has a refinery at Wynnewood, Okla- 
homa, and is also contemplating the crec- 
tion of a skimming plant in Northwest 
Texas in a few months. 


EQUITABLE BUILDING NEW 
GASOLINE PLANT 


Equitable Gas Company, Pittsburgh, 
has begun construction of a new gaso- 
line plant to replace old equipment at 
Rogersville, Pennsylvania. The new 
plant will be complete with latest type 
of modern equipment and is designed 
by Burrell-Mase Engineering Company 
of Pittsburgh. It is being erected ad- 
jacent to the old plant so that the 
processing of gas may be changed 
from old to new equipment with little 
loss of time. Byilesby Engineering 
and Management Corporation is erect- 
ing the equipment. 


U. S. REFINING COMPANY 
BUYS REFINERY 


The refinery of the American Refin- 
ing Company, Hynes, Calif., has been 
purchased and taken over by U. S. Re- 
fining Company of Los Angeles. The 
plant was originally known as _ the 
3rown Process Company. It has a ca- 
pacity of 4000 barrels daily. U. S. Re- 
fining Company has been operating a 
plant at Torrance, California for some 
time. 


WHITE OAK BUILDS SECOND 
PLANT AT WESTWEGO 


White Oak Refining Company plans 
to build a second refinery at Westwego, 
Louisiana, during this year, according 
to an announcement by Victor H. 
Smith, president. Plant capacity was 
given at 3000 barrels daily. The new 
plant will be operated in connection 
with terminal facilities of the Gulf 
States Terminal and Transport Com- 
pany, an affiliated organization. Facil- 
ities for stabilizing and blending nat- 
ural gasoline are provided. 


QUAKER STATE ACQUIRES 
McKEAN PLANT 


Quaker State Oil Refining Company, 
Oil City, Pennylvania, added a fifth 
plant to its properties when it pur- 
chased the McKean County Refining 
Company with a refinery at. Farmers 
Valley, McKean County, Pennsylvania. 
This plant was erected in 1923 and has 
been operating on oil from the Brad- 
ford field, with a rated capacity of 1000 
barrels per day. The new owners will 
make improvements at the plant and 
place it on production of lubricating 
oils. New distillation, filtering and bar 
reling facilities are to be immediately 
installed, and the plant capacity mate 
rially increased. 


During the last year Quaker State 
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Vital 


Quasi-Arc Type A.C. 70a 


Air-Cooled Set 


A Gulf Publishing Company Publication 


Metallurgical Principies 
Give Exceptional Qualities 


to 
cd 


Welds 


HE deposition of weld metal with Quasi-Are Electrodes takes 
place under protective means similar to those employed in 


any process of producing steel. 


Quasi-Are Electrodes have a blue asbestos coating which melts 


evenly with the steel core, producing a perfect envelope of liquefied 
and vaporized slag which completely protects the melting metal 
from attack by atmospheric gases. The hot slag solidifies and re- 
mains as a crust on the surface of the weld metal, creating an an- 
nealing effect which is mainly responsible for the fine-grained 
metal characteristic of Quasi-Arc Welds. This slag crust is very 
brittle after cooling and is quickly removed with a chipping ham- 


mer and wire brush. 


Quasi-Arc welding requires the very 
low current of 70 to 120 amperes, which 
avoids the overheating that with ordi- 
nary electric welding so often renders 
the base metal brittle and unreliable. 


An idea of the unequalled quality of 
Quasi-Arc Welds may be had by com- 
paring them with oxy-acetylene. Ordi- 
narily, oxy-acetylene welding is consid- 
ered to be superior, as well as more ex- 
pensive, to electric welding. However, it 
has been proven that a normal Quasi- 
Arc weld made by an average welder is 
as good in every respect, as the finest 
weld obtainable with oxy-acetylene. 


Furthermore, Quasi-Arc welds are made 
in less than half the time. This is due to 
the scientific design of these electrodes, 
which assures a smooth easy deposition 
of metal, practically eliminating the hu- 
man element. Heretofore, this “human 
element” has been one of the greatest 
obstacles to the progress of electric weld- 
ing. 

Give us an opportunity to prove these 
claims. Our field engineers and in- 
structors will demonstrate Quasi-Arc 
Electrodes in your shop. You will be 
under no obligation. 


Quasi-Arc Incorporated 


11 West 42nd Street, New York, N. Y. 


CLEVELAND 


CHICAGO 


LOS ANGELES 


Representatives in 27 of the World’s Largest Industrial Centers 
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EVERDUR FITTINGS 


resist corrosion 


Try them in acid lines 


Bulletin 7E gives prices and corrosion data. 


£ 1253 N. 12th Street 
PHILADELPHIA, PA. 
The S@K line also includes jets, valves, condensers, oil burners, 


gear pumps, etc., for the oil industry. 
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Heavy Duty Expanders for 
Still Tubes 


im CC ee B 





Tools for the Oil 
Industries 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps, 500 pounds 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 
Screw Punches for Plate Work 
Flaring Tools for Still Tubes 
Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. HENDERER’S 
SONS 


Wilmington, Del. 
Established 1870 
Expanders since 1884 
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has made important improvements at 
the plants of the Emlenton Refining 
Company, Emlenton, Pennsylvania, In- 
dependent Refining Company, Oil City, 
Pennsylvania, and Ohio Valley Refining 
Company at St. Mary’s, West Virginia, 
all of which are ‘controlled by the 
Quaker State interests in addition to 
the Quaker State plant at Oil City. 


NEW CANADIAN REFINERY 


Seaboard Oil & Refining Company 
has been incorporated with offices in 
Vancouver, B. C., and plans the con- 
struction of a refinery. Trade Commis- 
sioner Babbitt, at Vancouver, reported 
to the Department of Commerce plans 
for the construction of a $2,000,000 re- 
finery on Burrad Inlet, west of the Sec- 
ond Narrows Bridge and on the north 
shore. Charter has been granted per- 
mitting operations throughout Canada, 
The plant will have a rated capacity of 
4000 barrels, with continuous treating 
systems to handle gasoline and kero- 
sene. The plant will be complete, it is 
thought, since the company announces 
that it will manufacture and market its 
own brands of gasoline, kerosene, dis- 
tillates, Diesel oil, fuel oil, and a full 
line of lubricants and greases. 


TWO REFINERIES OPERATING 
AT OKLAHOMA CITY 


Caravan Refining Company, Oklahoma 
City, Oklahoma, has taken over the old 
plant of the Home Oil & Refining Com- 
pany and has completed modernizing the 
plant. Rated capacity of 5000 barrels 
daily, but runs are to be limited to 2000 
barrels. C. P. Peterson is president of 
the company. 


Electrol Refining Company has started 
operating and is using the McCable elec- 
trical process in addition to the regular 
skimming plant capacity. The company 
has laid a four-inch pipe line to the near- 
by field to secure its oil. 


COOPERATE REFINERY IN 
FRANCE 


Standard Oil Company of New Jer- 
sey will hold controlling interest in the 
new French Refining company which 
is to be jointly operated by this com- 
pany, Gulf Refining Company and At- 
lantic Refining Company. The new 
company will operate a refinery near 
Le Harve at Point Jerome. It is re- 
ported that Standard Oil Company of 
New Jersey owns 60 per cent, Gulf Re- 
fining Company 25 per cent and At- 
lantic Refining Company 15 per cent 
of the new company. Estimated cost 
of the refinery is one million dollars. 


BURRELL TO RUSSIA 


Colonel G. A, Burrell, of the Burrell- 
Mase Engineering Company, Pitts- 
burgh, has accepted a commission from 
the Soviet . government, Russia, to 
adapt American refining methods to the 
refining plants of the Grozney Com- 
pany. Col. Burrell sailed from New 
York on the Bremen, February 1 and 
plans to spend a year in Russia. He 
was accompanied by Mrs. Burrell. 
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SAFETY [=D] SERVICE 











Davis Gas Masks 


THE NEW SERIES OF RED-D RUBBER 


: a DAVIS GAS MASK 
—Type M-O — equipped with the OC-4 Canister, 
is recommended for use by Gaugers, being especially 
adapted for protection against Hydrogen Sulphide. 


The Canister on the back, can be carried for hours 
with perfect comfort. 


The Exhalation Valve does not interfere with the 
head motion in any direction. 


The Mask is protected in knapsack when not in use. 


Years Ahead In Design 


All Davis Gas Masks whether Canister or Air Line 
Types—are now made of Red-D Rubber. 





Davis Gas Mask—Type M-O—with 


Canister of 2000 cc. capacity, worn This puts Davis Masks in a class by themselves. 

on back. Offering high protection 

against Organic Vapors, and espe- Red-D Rubber has a marked increased tendency to 
cially high protection against H2S 

in ““sour’’ crude oils. hold its shape and offers longer life. 


Davis Gas Masks of “long “long life” 2000 —_—_ “ 
life’’ Red-D Rubber | cc. Canisters | P ro te ct ion 


BULLARD-DAVIS 


INCORPORATED 
67 Wall St., New York City 275 Eighth St., San Francisco, Calif. 


T Davis Canisters are available 
to protect against almost any 
known gas or combination of 
gases. You will be delighted 
with the high absorbing effi- 
ciency of Davis Canisters. 


Please send me copy of Bulletin No. 202 describing the new 
M-O Masks and 2000 cc. Canisters. 


ee : Please send me literature describing the Davis System First Aid. 
Descriptive literature on any 


Gj. sort of modern first aid and 
safety equipment furnished 
| gladly on request. 
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W a ter J. Poppretntak——Paut M. Raicoropsky 


Consulting Engineers 


PHILTOWER BLDG., TULSA, OKLA. TEL. 4-9258 

‘ NATURAL GASOLINE ANALYTICAL AND FRACTIONAL 

PLANT DESIGN AND RESEARCH DISTILLATION 
OPERATION LABORATORIES ANALYSIS 

















Thermix 
Dust Collecting Fan-Stack for 
Fullers Earth Recovery Plants 


First, there is the nuisance of Fullers Earth Dust 
leaving the furnace and, second, there is real value 
in the dust to be recovered. 

A recent test in connection with a Herreshoff Re- 
covery Plant showed 97.3% recovery of the dust by 
the Thermix Dust-Collecting Fan-Stack. The Ther- 
= = mix is all metal—producing draft in 

ae addition to collecting the dust if de- 
A 
4 





sired, and it is low in cost. 
































-..] CLéaneo 
(GMS 70 If you must collect dust—find out 
eee whether or not this device is appli- 
7 cable. It may save you thousands of 
| dollars in installation costs. 
FAN WHEEL 
f\ ; 
* wank Write for Catalog 18-C, or mail 
ay ‘4 the coupon. 
'‘ i @ q } 
‘ ie Gg 3 r 
> PRAT-DANIEL CORP. 
- < . 
’ An 183 Madison Ave., New York, N. Y. 
eae “om, papper cond The Babcock & Wilcox Co., New York 
sen? 5 Exclusive Sales Representatives for 
i <3 PEGULATING Thermix Heaters to Preheat Air for Boilers 
~~, DAMPER Manufactured and sold in Canada by 
Riley Engineering & Supply Co., Ltd., Toronto 
Noas RETURNED Manufacturers of Thermix Air Heaters and Thermix Stacks 
Lecd 7O FAN (NLET 
PRAT-DANIEL CORP., | 
183 Madison Ave., New York, N. Y. : 
Without obligation, please send the following: 
Cc Catalog C-18 on Thermix Fan-Stack. 
Catalog T-18 on Thermix Heaters. | 


= Catalog S-18 on Thermix Stacks. 
SE EE ee pS kc CFEC ES at aD ne Pe Pe 
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BIDS WANTED FOR BUILDING 
SPANISH REFINERY 


The Spanish Oil Monopoly is asking 
for bids on the.construction of an oil 
refinery at Barcelona. The plant will 
have a capacity of about 700 tons 
(around 5000 barrels) and designed on 
the unit system to allow for future ex- 
pansion to 1500 tons or more. Bids 
must be filed by April 21, 1930. 


ARKANSAS PLANT RESUMES 


After being shut down since Novem- 
ber 1, 1929, Houston Oil Company’s re- 
finery at Camden, Arkansas, has resumed 
operations. Thirty-one men are employed 
and the daily output of the plant is five 
cars of gasoline, two cars of kerosene 
and five cars of gas oil. Texas crude, 
Mount Holly crude, and Champagnolle, 
Arkansas, oil are used at the refinery. 


WIRT FRANKLIN COMPLETES 
GASOLINE PLANT 


The Wirt Franklin Petroleum Corpo- 
ration is completing construction of an 
oil absorption natural gasoline plant on 
the Lowry lease in the Oklahoma City 
field in Section 12-11-3w. Initial capacity 
will be 40,000,000 cubic feet of gas daily. 


NEW EMPIRE GASOLINE PLANT 


Empire Oil & Refining Company is 
building a new oil absorption natural 
gasoline plant in the Kenawa pool of the 
Greater Seminole area and just south of 
the Little River pool. The plant will have 
an initial capacity of 10,000,000 cubic feet 
daily and will be placed in operation in 
February. 


WYOMING PLANT TO OPERATE 


The small refinery at Newcastle, 
Wyoming, formerly operated by A. A: 
Carter Refining Company, is to re- 
sume operation under supervision of 
its present owner, B. V. Hole, who is 
reconditioning the plant and arranging 
to produce lubricating oils. 


SUPERHEATER CONSOLIDATED 


Frederick Alan Schaff has been elect- 
ed president of The Superheater Com- 
pany, George L. Bourne, retiring presi- 
dent, having been elected chairman of 
the board of directors. Mr. Schaff's 
headquarters will remain at the princi- 
pal offices of the company, 17 East 
42nd Street, New York. Mr. Schaff 
was graduated from Purdue University 
in 1907, following which he spent sev- 
eral years in the mechanical depart- 
ment of the Boston & Albany Railroad 
and New York Central Lines. Follow- 
ing a period of several years residence 
in Texas, in charge of business interests 
there, he became associated with The 
Superheater Company; in its service de- 
partment, in 1913. He was elected vice 
president in 1915, in which capacity he 
has served until his election to the office 
of president. 
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What 3 Big Refiners Say About 
; the CAMPBELL Boiler Feed Regulator 


(Patented) 





One Refiner Said:— : a zee and we A have proven very 
se satisfactory. As our boiler opera- 
the gyn Core Sietal aed fiows der i very, compGented we 
they are taking care of our boiler consider it « good test for them. 
feed regulation very satisfactorily. And a third Refiner said 
In fact they are the only regula- this:-— - 

tors we have tried out that oper- 

ated positively and lived up to “We have 18 Campbell Regula- 
the claims made by the manufac- tors working under 125 Ib. pres- 


e, turer.” sure. Two of them have been in 
pee ~ one year, the rest of 
; “Tie them for about six months. They 
Another Refiner said this: are giving very satisfactory re- 
{P “We have had ten Campbell Reg- sults and so far have cost us 
: \2 ulators in service for better than nothing for maintenance.’ 


The above letters were not written to us. They were written to a con- 
% sulting mechanical engineer during his investigation of the merits of the 
—— Regulator. We did not influence the writers of the letters in 


"ATLAS VALVE COMPANY 
275 South St., Newark, N. J. 


Representatives: 
Geo. B. Allan & Co., 405 N. Texas Bldg., Dallas, Texas 
Geo. B. ‘Ailan & Co., 327 Exchange National Bank Bldg., Tulsa, Okla. 


Check the items below in which you are interested: 




















T } [_]| Campbell Boiler Feed Regulators [| Victor Damper Regulators [_] Atlas Bronze Unions 

- | [_] Atlas Pump Governors [_] Atlas Float Valves a [_] Standard Thermostats 

: i: oe wae eae [] Atlas Swing Joint Fittings [_] Atlas Balanced Valves 

E 

, LET US SOLVE THEM FOR YOU! 

\. 

. We make metal gaskets of any size or shape, plain or corrugated, 

7 with or without asbestos, also plain solid washers of copper, alumi- 

g num, monel metal or any material desired. Our Gasket Guide 
shows a very complete line of gaskets suitable for refinery work. 

D Copy sent upon request. 

t- 

HIGOE\TZE 

f Gasket& Packing Co., Inc. 


P. O. Box 175 
NEW BRUNSWICK, N. J. 


A Few Types of Goetze Gaskets 
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An Unusual High- 


Pressure Line 
® 


Tus illustration 
shows an unusual high- 
pressure line designed, 
fabricated and erected by 
us in New Jersey. 

No matter how abnormal 
your problem may seem, 
put it up to 


POWER PIPING 
COMPANY 


PITTSBURGH, PA. 


P-2 












































On the Job-- 
ALWAYS 


Automatic Cut-Off Regulators are on the job at all times. They 
automatically close the ports of the regulator valves. The valves 
must be opened by hand before the gas flow resumes. 


There is no chance for dangerous explosions, because even 
though the diaphragm of the regulator should burst, this cut- 
off would stop the flow of gas immediately. 





Organized 1884 
— Oldest build- 
ers of regulators 
in the country. 
Built in all sizes 
from 1 to 24 
inches; for all 
services 1 oz. up 
to 2,000 Ibs. pres- 
sure per square 
inch. 


T 


ling gas pressure 
has taught us 
how to make this 
device depend- 
able in its oper- 
ation. 


THE CHAPLIN-FULTON MANUFACTURING CO. 


Organized 1884—Oldest Builders of Gas Regulators in the Country. Built in all Sizes, 
from 1 inch to 24 pauboes for all Service. 1 oz. up to 2,000 Ibs., Pressure to Square Inch. 


28-40 PENN AVENUE PITTSBURGH, PA. 


Representatives: 
WESTCOTT & GREIS, INC., JNO. W. CRAWFORD 
Sales Service: Sales Engineer: 
Dallas Los Angeles Tulsa 1855 Industrial St., Los Angeles 


OR ANY JOBBER 
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Safe Practice in Cleaning 
Stills 


Extract from Bulletin of the National 
Safety Council. 


Safe Practices in Cleaning Stills 


1. Every still-cleaner must be familiar 
with rules and regulations governing his 
job. 

2. Inspection of a coke bed should be 
made carefully with a bar. 

3. Only approved vapor proof electric 
lights may be used around stills. 

4. Keep a safe distance between your- 
self and cars being loaded. 

5. Drinking water should be carried in 
metal containers. Glass bottles are too 
easily broken. 

6. Proper respirators car he worn to 
suit conditions, but they should be kept 
in a sanitary condition. 

7. When breaking coke in horizontal 
still stand with feet well apart and out of 
the way of the bar. 

8. Only shoes with good heavy wooden 
soles with strong heat resistive uppers 
should be worn. 

9. Use great care when drinking water. 
Too much or very cold water might seri- 
ously affect you. 

10. Tools found in bad order should be 
reported and exchanged at the tool-room 
at once. 

11. Avoid rolling chunks of coke over 
the edge of a car. 

12. Let your partners in a still know 
when you are entering as they may injure 
you with their tools. 

13. Keep away from the chutes as coke 
may bounce over the side and strike you. 

14. Keep your tools in an orderly ar- 
rangement on the walk so that they will 
not trip anyone or drop on someone’s 
head. 

15. Dirty waste, rags, paper or any re-, 
fuse should not be left lying around the 
stills. 

16. Still cleaning is not completely done 
until the chute is in place, railing closed 
and area in front and back of still is 
cleaned up. 

17. Wear goggles when there is a pos- 
sibility of getting particles in your eyes. 

18. In case of leaking lines or valves 
notify the inspector or man in charge of 
still at once. 

19. Oil saturated clothing should never 
be worn into a still. Avoid burns. 

20. Report all injuries, no matter how 
small and get First Aid treatment. 

21. When in doubt consult the stillman 
or your foreman. 

22. Still cleaners should wear clothing 
to suit conditions. Extremes should be 
avoided. 

23. Never expose your body to strong 
drafts after.coming out of a still. 

24. Do not roost on a hand rail es- 
pecially in front of manhole. 

25. When cleaning Rerun Stills, first 
remove all pockets of oil and water to 
avoid being scalded. 

26. Material used to dry-up the inside 
of stis should be placed in metal con- 
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Soda Ash 
Shipped in 
100 Ib. 
Paper Bags 










De Laval 


Pumps 
for Absorption Plants 


S all pumps of an absorption unit 
rt operate together, they can be driv- 
en from a single turbine to advantage, 
as shown in this photograph. The De 
Laval velocity stage turbine runs at 


4 
































YANDOTTE Soda Ash is now 
packed in the famous Taggart- 
Bates multi-wall sewed-end paper 
bags. Five layers of special paper 
end the old dust nuisance—no meshes 






e 2700 r.p.m. and drives an 8-in. pump to let the dust seep through. The 
? supplying 1000 gals. per min. of water smooth paper lining lets the entire con- 
against 70 ft. head, a 24% in. pump tents slide right out. 


NM handling 185 gals. per min. of 0.81 


The new size makes handlin 
specific gravity rich oil against 55 Ibs. 


easier, quicker, less expensive. You 


> per sq. in., and a 2% in. pump hand- save time, labor. Guaranteed dust- 
ling 60 gals. per eres of 8 specific proof, leak-proof, break-proof, moist- 
gravity reflux gasoline against 20 lbs. ure-proof 

4 per sq. in. The same plant contains two : 


other duplicate De Laval pumping units. 


De Laval turbines and pumps are designed 

- for continuous operation. All parts are 
made of the best materials, on a limit gage, 
interchangeable basis, and parts subject to 
yf wear are readily renewed, as the replace- 
ment parts do not require to be fitted. All 
units are fully guaranteed as to efficiency, 
capacity, pressure and other characteristics, 





















































W and are thoroughly tested before leaving “Distinguished for its high test 
our Works. and uniform quality” 
in 
-De Lav. a ———— 
Ie 
General Sales Department 
r Steam lurb rbi e Company 21 East 40th Street, New York City 
Trenton, @°2New Jersey Chicago Office: 1316 South Canal St. 
‘S- Local Offices: Atlanta, Bos- ii New Orleans, New York, Works: Wyandotte, Mich. 
‘on, Charlotte, Chicago, 'Cleve- a £9 Philadelphia, Pittsburgh, Port- 
Te Duluth, Havana, Helena, #En Ton land, Ore., St. Paul, Salt Lake Al 
st Cay att Houston, Kansas City, San Francisco, Seattle, | so manufacturers of 
to » Los Angeles, Montreal, 3046 Spokane, Toronto, Vancouver. BICARBONATE OF SODA 
CALCIUM 
wfacturers of Steam lorbines, Ug ntrifugal Pumps. Centrifugal Blowers CHLORIDE 
de ndliiapr casos, Flexible Couplings, Double Helical Speed Reduci ou 


om Gears, Hydraulic Turbines and Special Centrifugal Machi 
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_ | Lower Your 
a Treating Costs 








Inlet End View Outlet End View 
One URIRON Mixing Nozzles treat light oils 
acid and lube stock, make up emulsions and 
resisting blend, with one-third the pressure drop re- 
Duriron quired with orifice plates. 
Mixing ree 
They eliminate maintenance expense, as 
Nozzle ‘ ; ; ‘ ° ; 
will Duriron is chemically inactive to the acids 
nse used in refinery processes and it is so hard 
eliminate , : 
: that its surfaces are not scored by high ve- 
Six o.¢ ° ° 
locities or gritty solutions. In a word, these 
or more F 
Be nozzles do a thorough and economical job. 
orifice 
plates. Complete data—method of installing, sizes, 
prices, etc.—sent on request. 
THE DURIRON COMPANY, INC. DAYTON, OHIO 





DURIRON 


FOR ACID SERN\Ce 


A DIVISION OF THE INDUSTRIAL ALLOY PRODUCTS CORPORATION 





























WHAT’S THE DIFFERENCE 


whether you use an old type retort or a Nichols 
Herreshoft Furnace for revivifying fullers earth? With 
the former, earth deteriorates rapidly and is discarded 
after a few burns. With the latter, the earth remains 
at high efficiency after many burns. That’s quite a 
difference. 


G. G. Brockway Company, Inc. 


WARREN, PA. 
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tainers. Heaped at the front or back of 
a still it presents a fire hazard. 

27. Tell your foreman of any defects 
you may notice in the still. 

28. Avoid overhead obstructions and 
make note of surroundings when entering 
a still. 

29. Keep hands off electric equipment 
except parts assigned for your use. 

30. Tools should not be thrown out of 
still as they might strike someone. 


ROOTS MERGES 


The P. H. & F. M. Roots Company, 
original patentees and for seventy years 
manufacturers of Rotary Positive 
Blowers, Pumps and Meters has 
merged with other interests and is now 
under the control of the Stacey. Engi- 
neering Company of Columbus, Ohio. 

The new organization includes The 
P. H. & F. M. Roots Company and 
The Connersville Blower Company, 
both of Connersville, Indiana, The Wil- 
braham-Green Blower Company of 
Pottstown, Pennsylvania, and the Sta- 
cey Brothers Gas Construction Com- 
pany of Cincinnati, Ohio. 

Colonel Carmi A. Thompson, of 
Cleveland, was elected president; Cor- 
win Abbott, vice president and general 
manager; Fletcher S. Heath of Colum- 
bus, Ohio, vice president; and Erle G. 
Meeks, secretary and treasurer. Charles 
T. Gordon will continue as.general su- 
perintendent. 

E. D. Johnston, who for the past 45 
years has been connected with The P. 
H. & F. M. Roots Company, has re- 
signed and retired from active business. 
The board of directors consists of Col- 
onel Thompson, F. S. Heath and C. A. 
Ward of Columbus, Ohio, W. B. Stacey 
of Cincinnati, J. T. Wilkin, Corwin Ab- 
bott and Charles T. Gordon of Conners- 
ville. 

All companies involved in the merger 
will maintain their separate identities 
and organizations, and will continue to 
operate separately until the final plans 
of the merger can be consummated. 





Asbestos Covering & Supply Com- 
pany of Seattle, Washington, has been 
appointed Northwest Distributor of 
Tube Turns by Buck & Stoddard, Inc. 
Los Angeles. Asbestos Covering and 
Supply Company also distributes Johns- 
Manville products in its territory. The 
company maintains branch offices in 
Tacoma, Washington, and Portland, 
Oregon. A complete stock of Tube 
Turns is carried in the warehouses 0! 
the Washington distributing company. 





Union Asphalt Company, El Dorado, 
Arkansas, announces that T. E. Coale 
has been succeeded by E. F. O'Byrne 
as vice president in charge of sales. 
O’Byrne for ‘the past few years has 
been sales and traffic manager for 
Lion Oil Refining Company, E! Do- 
rado. 





Lee Hilliard, Gillette, Wyoming, * 
building a 500-barrel skimming plant 0 
a site near the town limits. Crude from 
the Osage oil field will be processed when 
the plant is completed early in Apri! 
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Ingersoll-Rand Compressor 


Air Compressor 
INGERSOLL-RAND COMPANY 


Ingersoll-Rand Company announces 
a new line of air-cooled, two-stage 
air compressors, known as the Type 
30. V-type belt drive is employed. 
30th motor and compressor are ball 
bearing equipped. 

The units are self-contained, the mo- 
tor and compressor being mounted on 
a steel base, which is attached to the 
top of the air receiver. The _ latter, 
which is made of heavy pressed steel, 
is built to withstand a working pres- 
sure of 200 pounds. With this arrange- 
ment, no special foundation is required 
for correct alignment of the compres- 
sor and motor. The compressor is 
ready to operate as soon as the elec- 
trical connections to the motor have 
been made and the crankcase filled with 
oil. 

The intercooler is located behind the 
fan-type flywheel, and a constant cur- 
rent of circulating air is driven directly 
across the cooling coils. This reduces 
the temperature of the discharge air. 

Automatic start and stop control, 
furnished as standard equipment, op- 
erates independently, but in conjunc- 
tion with the unloader. When the 
pressure in the air receiver reaches a 
point at which the regulator is set to 
unload, the motor is automatically 
shut off. A centrifugal governor al- 
lows the air in the high-pressure cylin- 
der and intercooler to exhaust through 
the crankcase. This prevents the com- 
pressor from starting against a‘load. 
A yned cylinders and two oil control 
tings reduce the oil in discharge air to 
4 minimum. Each piston is run into 
its respective cylinder, insuring a per- 
fect oil seal. 
The base of 


the compressor -unit 


forn s a reservoir for the oil, and no 
oil pump is required. A bayonet gauge 
8ives positive indication of the amount 
of oil in the reservoir. 

A self-cleaning air cleaner keeps dirt 
Out of the compressor and requires no 
The compressor is entirely 


attention. 





NEWEQUIPMENT CATALOGS, BULLETINS, BOOKS 





enclosed, and no dirt can get into it to 
wear out the working parts. 

A balanced crankshaft is 
eliminate destructive vibration. 

This improved two-stage design re- 
duces power from 10 to 30 per cent. 
At the same time, less floor space is 
required. 

It is built in four sizes: %, 1%, 
three and five horsepower. All sizes 
are built for a working pressure up to 
200 pounds continyous duty. 

A free copy of bulletin 3060 can be 
obtained by addressing Ingersoll-Rand 
Company, 11 Broadway, New York. 


used to 


New Proportioning Pump 
HILLS-McCANNA COMPANY 


The accompanying illustration shows 
a newly designed Hills-McCanna chem- 
ical proportioning pump for feeding 
and metering highly corrosive acids. It 
is equipped with thread adjustment 
stroke mechanism, to make. possible 
the change in quantity of chemical de- 
livered almost instantly without the 
use of tools. 

The fluid end is constructed entirely 
of Duriron, including the check valves, 
resisting the action of sulphuric acid, 
regardless of the temperature or the 
mixture. 

It allows the controlling of the 
amount of acid put through in propor- 
tion to the liquid to be treated. The 
method of pushing sulphuric acid 
around. by the air method is eliminated 
with the new design in this pump. 

The complete assembly, consisting 
of the motor, reduction gears and two 
pumping units having independent suc- 
tions and discharges, is mounted on a 
lead covered base to further insure life. 
These pumps are furnished in either 
single or dual units, in standard sizes 
of one-inch, two-inch or three-inch. 





Front and rear views of new Foxboro High. Pressure Meter 








Hills-McCanna Proportioning Pump 


Additional information on this new 
Type-G proportioning pump is avyail- 
able by writing the manufacturers at 
Chicago. 


High Pressure Meter 
THE FOXBORO COMPANY 


The increasing use of high pressures 
for boilers and for process work has 
led to the development of a new flow 
meter to stand a working pressure of 
0 to 5000 pounds per square inch. It 
has been built for measuring the flow 
of gas, air, steam, hot oil and gasoline. 

While retaining all the features that 
have made Foxboro Orifice Meters so 
well known, the pressure chambers of 
this new meter have been so construct- 
ed as to meet the higher pressures with 
absolute safety. A glance at the ac- 
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Tide Water Vacuum With Recooled 
Water at Inland Locations 





C. H. WHEELER Cooling Towers give maximum cooling and each is built 
to suit the individual requirements. 
WE MANUFACTURE 


Surface, Jet and Barometric Condensers, Leach Fracto Control Condensers, 
Oil Vapor Condensers, Heat Exchangers, Radojet Vacuum Pumps for vacua up 
to 29.95 inches, Forced and Natural Draft Cooling Towers. 


C. H. Wheeler Manufacturing Company 
19th St., Lehigh and Sedgley Aves. 
PHILADELPHIA, PA. 


“C. H. WHEELER of PHILADELPHIA” 











For cracking process in oil refineries we furnish Aluminum Armored 
Asbestos filled Gaskets and Corrugated Armco Iron or Monel Metal 
Asbestos encased. 


Copper rings 3/16” thick for 4 and 5” O. D. tubing. 
Washers or gaskets made of Aluminum, Copper and other Metals. 


Write for Prices. 


METALLO GASKET CO. 


NEW BRUNSWICK, N. J. 
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companying illustration shows the 
sturdy construction of this meter. All 
working parts subjected to pressure 
are drop forgings, and every part is 
specially designed for high pressure 
work. 

All known errors and variables have 
been eliminated, and the new meter has 
no unknown quantities and no inherent 
defects. It is calibrated to read and 
record in terms of flow and may be 
equipped with an integrator that reads 
direct without multipliers the total flow 
in gallons or feet or pounds. 

The combination of four great fac- 
tors—accurate coefficients, a differen- 
tial measuring device that is inherently 
accurate, an integrator that can be de- 
pended upon, and pressure chambers 
that will meet any commercial condi- 
tion—results in a high prssure meter 
of simplicity and accuracy. 


LIQUID CAUSTIC SODA 


Complete information and _ instruc- 
tions for unloading and handling liquid 
caustic soda are given in the new 24- 
page book, “Solvay Liquid Caustic 
Soda,” just published by Solvay Sales 
Corporation. The new book contains 
many helpful suggestions for the safe 
and efficient handling of liquid caustic 
soda in addition to numerous hand 
tables and diagrams valuable in the 
same connection. 

Users of liquid caustic soda can ob- 
tain this book without charge by writ- 
ing to the New York office of Solvay 
Sales Corporation. ° 


Oil Level Gauge 


O. C. KECKLEY COMPANY 


O. C. Keckley Company, 410 Ma- 
chinery Sales. Building, Chicago, has 
recently designed and placed on the 
market a refinery oil level gauge, 
forged steel equipped, with automatic 
safety ball check valves for special 
service. 

This design is primarily to prevent 
the hazard .of fire resulting from a 
gauge glass breaking due to inflam- 
mable liquids or gaseous substance 
being fed to the fire under high pres- 
sure. Immediately upon the breaking 
of the glass, the ball check valve cuts 
off any outflow so that no oil nor gas 
can be fed to the fire, according to 
the manufacturers of this new gauge. 

The stuffing box is equipped with 
swing bolts to eliminate the threaded 
gland and remove the strain from the 
glass. In the Keckley gauge the re- 
taining nuts are set as tight as thumb 
and finger pressure will permit. A 
special double lip gasket forms 4 
cushion and a seal for the glass. 

Each section of the gauge is equipped 
with hand wheel and steel stem carry- 
ing a fast travelling thread, the inner 
end of the stem carrying a seat which 
terminates in a projection for removing 
the ball from its seat after an emerg- 
ency automatic operation, and at the 
same time closing the gauge. 

On the inner or forward end of the 
stem a shoulder is provided which can 
be closed against the bonnet gland so 
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ROTO TUBE CLEANERS 





Roto air-driven Cleaner for Oil Still Tubes, made 


in sizes for 3” tubes and larger. 





Roto Still Type Drill Head Roto Unit Drill Head 


THE ROTO CO. S™xzAvege*?’ = NEWARK, N. J. 


























‘No Installation Expense 
for this FLSGA TNW/NW Mixer 








There is no installation expense with There is a LIGHTNIN 
this new portable mixer. It is easily 
attached to the side of any tank or 
container. Less power is used because 





mixer for permanent in- 


stallation too. This Side 


of design having minimum of mixing Angular Propeller Type 
mechanism in the tank. Agitator is highly efficient 
Investigate this power saving, depend- and operates at a great 
able and efficient principle of mixing — saving in power. It is 
all fluid products. used extensively in the oil 


industry due to its adap- 
- - tion to any size of tank, 
Write for Full Information open or closed. This mix» 


er can be supplied in any 


Mixing Equipment Co., Inc. | “*"“ 


1040 GARSON AVE. ROCHESTER, N. Y. 
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EXPLOSION-PROOF 


MIXERS 


Hy-Speed Portable Electric Mixers 
are the most efficient machines 
manufactured for blending, com- 
pounding, mixing or agitating all 
oils and Tiquid chemicals. 

They clamp to any tank or vat in 
one minute and produce a more 
thorough, rapid mix .... more 
economically than by any other 
process. Capacities from five to 
50,000 gallons. 

Write for your copy of 
«Ihe Hy-Speed Age» 
eine the Solution of your 
Mixing Problems. 


ALSOP 


ENGINEERING 
COMPANY 
47 West 63rd St. 

New York City 










For mixing 


LUBRICATING OILS 
LIME AND OIL 
FULLER’S EARTH & OIL 
ALL LIQUID CHEMICALS 





“cnc, 


NON-SPARKING TOOLS 
OIL FIRE EXTINGUISHERS 
ASBESTOS OUTFITS 
RESPIRATORS 


.... these safety devices pay BIG dividends where fire 
and fumes are a constant menace! PULMOSAN Safety 
Equipment is especially adapted to meet your severest 





requirements. - , 
Fa ! 
The coupon brings complete, illus- Pa | 
trated literature. Mail it today. dle 
mf 
Fa “4 
Pulmosan Safety oe item 
: Od ° 
Equipment Corp. a of | 
182 Johnson Street, v4 °" eo < 
s 
Brooklyn, N. Y. A Sra" 
4 Sesro “ se 
“If It’s for ae eee” . 
SAFETY Pa . so Hoe 
sh 9% ° C 
qe s- { 
7 o + 
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that the gauge can be repacked under 
pressure without interrupting the séry- 
ice. 

When the gauge glass breaks the ball 
valve immediately becomes seated and 
remains there until the gauge is closed 
by hand, an operation which closes the 
gauge and unseats the ball valve, forc- 
ing it back off the seat to its original 
position. A new glass is then installed 
and the gauge opened for service. In 
the latter position the gauge can be re- 
packed because of the seat formed by 
the shoulder on the stem. — 

Keckley gauges are also furnished 
for other work, such as for boilers and 
tanks, without the ball check, but with 
a chain operated lever handle. 


TAGLIABUE OPENS FACTORY 
BRANCH AT SHREVEPORT 


C. J. Tagliabue Manufacturing Com- 
pany, Brooklyn, New York, opened a 
factory branch at 417 Lake Street, 
Shreveport, Louisiana, on January 1. 
This factory is to serve the company’s 
customers in the South with service on 
Tagliabue instruments. The prime 
function of the branch will be repair 


work. In addition to this service the 
branch will maintain stocks of all 
standard instruments, and will fill 


emergency orders, according to the an- 
nouncement. 

Machinery in the new location prac- 
tically duplicates that in the head- 
quarter factory, while experienced men 
from the home plant have been trans- 
ferred to Shreveport. The branch is in 
charge of C. L. Huffman as district 
manager. 


NEW GOULDS WAREHOUSE 
AT TULSA 


Goulds Pumps, Inc., Seneca Falls, N. 
Y., manufacturers of pumping equip- 
ment for all services, announce the 
opening of a new warehouse at 213 
East Archer Street, Tulsa. The office 
at 705 Kennedy Building has been con- 
solidated with the warehouse and R. T. 
Roberts, district manager for the Tulsa 
area, will be glad to welcome his 
friends at the new location. Estab- 
lished primarily for the Oil Industry, 
the stock of centrifugal pumps at Tulsa 
will consist of those types most fre- 
quently used in refinery and natural 
gasoline plant service. A careful se- 
lection has been made with the thought 
of rendering the most complete pump 
service in the southwest. 





J. F. Pritchard & Company, 52 
Dwight Building, Kansas City, Mis- 
souri, moved its Tulsa office on Feb- 
ruary 1 from 521 Thompson Building 
to 439 Philcade Building. J. F. Pritch- 
ard & Company’s Oklahoma branch 
office is managed by Joseph A. Coy 
with M. H. Meierbachtol as assistant. 
A. B. Ris, 305 Magnolia Building, Dal- 
las, is manager of the southern district. 

J. F. Pritchard & Company is the 
agent for Griscom-Russell Company’ 
heat transfer apparatus in the Mid 
Continent territory. The distributing 


company also manufactures a cooling 


tower at its Kansas City plant. 
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MANUFACTURES 


A COMPLETE LINE 
of WATER COOLING 


EQUIPMENT 


SPRAY SPRAY COOLING 
NOZZLES PONDS TOWERS 


YOUR CORRESPONDENCE INVITED—CATALOGS 


ON INDIVIDUAL ITEMS ARE AVAILABLE 


THE MARLEY COMPANY 


1737 WALNUT ST. KANSAS CITY, MO. 











"ae Cut Down Fire Brick Replacements with 


= HYTEMPITE 


(Reg. U.S Pat. Off.) 


=: 6 
a 


| 
El" 
q~ 
_ 
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The all-temperature Fire Brick Cement 


; > Se. . 
| Sta 
Hytempite comes sealed in steel 


—is easy to use 
—makes a thin joint 
—permits hot patching 


—comes sealed in steel 

—treduces amount of fuel consumed 

—insures reduction of heat losses 

—makes a tough bond throughout the wall 
—resists destruction from constant vibration 
—eliminates the possibility of shrinkage cracks 
—expedites repairs—prevents long shut-downs 

—allows furnace operation at high temperatures 

—air sets and does not depend on heat for strength 
—makes a perfect seal—prevents infiltration of air 
—tretains strength at temperatures at which fire brick fail 
—is ideal refractory when used with ‘crushed old fire brick 
—can be shot in place with a Quigley Refractory Gun. 


Always ready for use 
f . Ms 


Ask for Bulletin R 252. 


QUIGLEY £22845 COMPANY 


INCORPORATED 


= 
. 56 West 45th Street New York 


Hytempite Batt save t REFRACTORY MATERIALS FOR FURNACE CONSTRUCTION AND MAINTENANCE 
& y ame rel in Perfect rd ACID PROOF CEMENTS ACID AND ALKALI PROOF COATINGS 


Stock and Service through Agents in Every Industrial Center 
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Shows thin joint obtained 
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Laying wall with Hytempite 


2 


* Thick Clay Joints vs. Thin Hytempite 
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FITTINGS BULLETIN 


Stockham Pipe & Fittings Company 
of Birmingham, Alabama, has just is- 
sued a new 360-page catalog covering 
more than 7500 different fitting pat- 
terns of the company. The company 
manufactures a complete line of cast 
iron, malleable iron and electric cast 
steel pipe fittings. Stocks are main- 
tained, aside from the headquarter lo- 
cation, at Boston, New York, Chicago, 
Houston and Los Angeles. The com- 
pany will mail a copy of this catalog to 
anyone writing the Birmingham office 
and requesting Catalog “H.” 

Campbell Engineering, Newark, New 
Jersey, has moved its main offices to 
282 South Street, Newark. 








The Campbell Engineering Co. 
282 South St., Newark, N. J. 
Manufacturers of the TAR BABY BURN- 
ER, to handle Fuel Oils, Water Gas Tar, 

Acid Sludge, and Residue Fuels. 
Without obligating us in any way 
lease send information on ( ) the 
fatermelon T of Steam Control for 
Oil Stills; ( ) the Pumpkin Seed Type, 
( ) the Tar Baby Oil Burner for burn- 
ing residue and other fuels. 








SOUTH AMERICAN REPRESEN- 
TATIVE 
Neilan, Schumacher & Company, 


manufacturers of automatic control and 
regulating equipment, have appointed 
Patrick H. Heeney as South American 
sales representative. Mr. Heeney is 
well known among the South American 
oil men and will make his headquarters 
at Apartado 298 Maracaibo, Venezuela, 
SiA. 





The Duriron Company, Inc., Dayton, 
Ohio, and New York, has recently con- 
solidated its sales and engineering ac- 
tivities with those of the Industrial 
Welded Alloys, Inc., a concern which 
was formerly the Industrial Welded 
Products, Inc., Newark, New Jrsey. 
This consolidation was brought about 
that the one organization may have the 
broadest scope in providing corrosion- 
resistant equipment or construction 
for any service requirements. The 
Duriron Company’s Dayton plant is 
turning out castings and finished equip- 
ment while the New York office is 
handling fabricated and welded prod- 
ucts. The New York address is 1054 
Grand Central Terminal. 





J. D. Cudney, formerly manager of 
oil and gas engine sales for Ingersoll- 
Rand Company with headquarters at 
Dallas, Texas, on January 1, joined the 
sales force of The Cooper-Bessemer 
Corporation. Mr. Cudney’s new posi- 
tion is that of special sales representa- 
tive for the Cooper-Bessemer line. 
With headquarters now at Mt. Vernon, 
Ohio, he will work on gas and oil en- 
gine problems. 





Headquarters for the sale of prod- 
ucts of The Edwards Valve & Manufac- 
turing Company for the Easton-Allen- 
town-Reading district of Pennsylvania 
are now located at 1121 Maple Street, 
Bethlehem, Pennsylvania. The com- 
pany is represented by W. E. Groff, 
who succeeded to the business of the 
W. E. Groff Company, Inc., of Easton. 





PLANT TO ENLARGE 
California Northern Corporation of 
Oakland, California, announces that it 
is to enlarge its lubricating oil plant at 
Coalinga, California, from its present 
capacity of 200 barrels daily to 1000 
barrels. 








WILLARD PETROLEUM INSTITUTE 


and 


HOLLYWOOD TESTING LABORATORIES 


wishes to announce 
New courses in Petroleum Technology. 


Analytical and Research Chemistry, Chemical Problems. 
: Chemistry of Cross Pipe, Holmes-Manly, 
and Jenkins Stills. . 
General and Organic Chemistry. 
For information address: 


507-8 Hollywood First National Building, Hollywood, California 
Phone Gladstone 1802 
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Engineering - Equipment 
Exposition in March at 
Los Angeles 


Refiners ‘and refinery chemists, as 
well as natural gas men, will find much 
that is of interest at the Oil Equipment 
and Engineering Exposition to be held 
at the Shrine Auditorium, Los Angeles, 
March 16-23. In addition to the ex- 
hibits of equipment that is specially de- 
signed for use in refinery and natural 
gasoline plant operations, many of the 
displays will include valves, fittings, 
boiler accessories and other specialties 
that are of particular interest to re- 
finery men as well as field men. 


State bureaus, colleges and other 
educational institutions, trade and tech- 
nical societies have all been asked to 
assist in making the scientific and tech- 
nical section of the exposition a source 
of valuable information to all branches 
of the oil and gas industry. The ex- 
hibits in this section will include many 
features that have a particular appeal 
to refinery executives and employes. 

Generous support is being given to 
the Exposition by California oil men 
and by manufacturers and dealers, both 
national and local. All space on the 
main floor has already been sold and a 
large part of the other floor has been 
contracted for. 


The following prominent executives 
have agreed to serve on the board of 
directors: A. H. Bell, general superin- 
tendent, Continental Oil Company; J. 
A. Bermingham, vice-president, The 
Texas Company; Ward B. Blodget, as- 
sistant manager, Chanslor Canfield 
Midway Oil Company; C. M. Fuller, 
president, Richfield Oil Company; F. F. 
Hill, manager of field operations, Union 
Oil Company; L. E. Lockhart, presi- 
dent, Rio Grande Oil Company; Wil- 
liam C. McDuffie, president Pacific 
Western Oil Company; Neil Norris, 
manager of production, MacMillan Pe- 
troleum Company; R. A. Sperry, vice- 
president, General Petroleum Corpora- 
tion and J. P. St. Clair, vice-president, 
Union Oil Company. E. G. Lenzner is 
managing director. 





E. B. Nichols has been appointed as 
chief engineer of Brown Instrument 
Company, Philadelphia. He is a me- 
chanical engineer graduate of North 
Carolina State College, and at one time 
served as chief engineer for Pfaudler 
Company, Rochester, New York. He 
comes to Brown Instrument Company 
from the Bell Telephone laboratories. 
He will act in an administrative ca 
pacity, supervising the work of the en- 
gineering staff. 





Walker Vehicle Company of Chi- 
cago has recently purchased the capital 
stock of Barrett-Cravens|) Company, 
manufacturer of lift-trucks, lift-truck 
platforms, portable elevators and struc- 
tural steel storage racks, and also put 
chased Automatic Transportation Com 
pany, Inc., of Buffalo. 
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Forged Seamless 
FROM A SOLID BILLET OF STEEL 


Taylor Seamless Forged Steel Boiler 
Nozzles have become standard for all 
boiler and pressure vessel work. 
Taylor Nozzles are: 


Safe, Standardized, Approved, Eco- 


nomical and readily available. 


Send for Bulletin 29-13, giving all dimensions on 
nozzles 1146” to 24” diameter. Taylor nozzles are 
stocked in Tulsa by Tulsa Boiler & Machinery Co. 


TAYLOR FORGE & PIPE WORKS 





A Gulf Publishing Company Publication 
































Chicago 
BOX 485 CHICAGO 50 CHURCH ST. NEW YORK 
It Pays to Filter Pressure 
Still Residuum 





g statement is based on facts. 
Several refineries have installed the 
Kelly Pressure Filter and are treat- 
ing their pressure still residuum at a 
cost of only a few cents a barrel. 


The result is a marketable product 
that easily passes the Benzol B. S. 
Test for fuel oil. 


Can you afford to pass up such a 
profitable investment? 


OLIVER UNITED FILTERS, Inc. 


SAN FRANCISCO, Federal Reserve Bank Bldg. 
NEW YORK, 33 West 42nd Street 
CHICAGO, 565 Washington Blvd. 

LONDON, W. C. 1, 150 Southampton Row 
PARIS, 63 Ave. des Champs Elysees. 
T. L. Genter, Concessionaire . 














The Seal 


of Uniform 
Quality 


Prompt Service 


For Any Petroleum Product, 
Phone, Wire or Write 


THE PURE OIL 
COMPANY 


U.. S. A. 


Producers, Refiners, Marketers of a 
complete line of petroleum products 


SALES OFFICES: 


Chicago Tampa, Fla. 

New York Columbus, Ohio Miami, Fla. 
Charleston, W. Va. 

Minneapolis Pensacola, Fla. 
Norfolk, Va. 

Philadelphia Alenia. C Tulsa, Okla. 
Pittsburgh — “Beaumont, Tex. 
REFINERIES: 

Marcus Hook, Pa. Ardmore, Okla. 
Cabin Creek Jct., W. Va. Muskogee, Okla. 
Heath, Ohio Smith’s Bluff, Tex. 
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REFINERY RUNS OF DOMESTIC AND FOREIGN CRUDE TO STILLS. 
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- MAILCLIONS OF GARRELCS 





H.S. STRUTH 
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DOMESTIC PRODUCTION AND REFINERY RUNS 
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